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ur storage devices can endure long hours 
natural disasters, and other forms of abuse. 


The DE100™is a removable 


With room for three 1” SCSI The DS500™ is an external rack 


An ideal storage 
disl/tape subsystem that allows peer disk oF tape ‘mount that houses nine half- chassis for work 
- IB drives, the . Sieg height bays, i stations, network 
= DS300 ° allows users = servers, and PCs, 
and store JO the most any SCSI i vides flexibility 

data, It's compatible with an compact peripheral for users to mix and 

extensive varity of standard removable storage subsystem combination, and includes up to rmatch up to four 

SCSI or IDE/EIDE drives ‘available on the market today. two 300-watt power supplies SCSI peripherals. 


When it comes to protecting valuable data, only Kingston’s rugged ventilation system for cooling today’s high-performance drives. 
storage devices have shown they can brave the elements. 


Used in computer rooms, workstations, and network servers, they 
Though they were designed to perform in the most demanding 


support more SCSI connections and have more options than any 
commercial environments, they’re also tough enough to sur- other storage subsystem on the market. If that doesn’t impress 
vive in army bunkers, submarines, and even in spacecraft. Our you, our unbeatable five-year warranty will. So call Kingston 
Data Silo® enclosures and Data Express” removables are con- or your nearest dealer for more information. Because in the 
structed of rugged steel with a carefully designed and tested 3 


world of storage systems, only the strong survive. 
° 


Kingston 
Call (800) 435-3973 or find us at http://www-kingston.com 


Kingston Technology Corporation, 17600 Newhope Street, Fountain Valley, CA 92708 USA, (714) 438-1850, Fax (714) 438-1847. 
‘© 1995 Kingston Technology Corporation. Kingston Technology isa registered trademark of Kingston Technology Corporation. All rights reserved 
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Now, 
instead of You 
finding information, 


the information 


finds you. 


Break the Backup Barrier 


Revolutionary Tape Backup at Four Times the Speed 
of Conventional Technology. RAPID-Tape Arrays. 


10MB/sec! 36GB/hour! If your window 
of opportunity to backup your critical 
data is narrow, perform your backup 
with the fastest fault-tolerant solution 
available. RAPID-Tape arrays from 
ANDATACO incorporate industry 
standard 4mm, 8mm and Digital Linear 
Tape (DLT) tape drives and advanced 
Redundant Array of Parallel 
Independent 
Device (RAPID) 
technology, so 
data manage- 
ment is made 
simple. RAPID- 
Tape’s resilient design allows 

your backups and restores to continue 
even when a tape drive needs service or 
a tape cartridge requires replacement. 
Experience the exhilaration of up to four 
times the capacity and data transfer rate 
of a single tape drive. RAPID-Tape, the 
fast and reliable backup solution that 


breaks all backup barriers. 


800-334-9191 


Sales and Product Information 


@. 


e@ Compatible with all major operating systems 
and backup software utilities 


© Appears to your system as a conventional 
tape drive. No device drivers required 


e@ 1.1TB of unattended backup with RAPID 
Stacker systems 


© 160GB capacity with an array of 
RAPID-Tape DLT drives 


@ Striping and parity to rapidly 
store and protect your data 


© Simplify your disaster recovery 
and provide critical data security 


©@ Mirroring allows for up to five copies 
simultaneously 


© Hot-swappable user replaceable tape 
canisters and power supplies 


S 


® On-site installation, maintenance and 
dedicated 800 telephone support available 


Shop Electronically 
World-Wide Web URL: 
http://www.andataco.com 0 


= ANDATACO 


REPUTATION IS OM LINE 


10140 Mesa Rim Road, San Diego, California 92121 Tel: 619-453-9191 Fax: 619-453-9294 E-mail: inquire@andataco.com 
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We think they make a tasty snac 


Introducing the Shark Driver. We offer sales, service, repair, and 
The only CD-ROM driver available technical support that has earned us 
to run the six-disc CD-ROM mini- a reputation for excellence within 
changer in the Silicon Graphics the SGI marketplace. 

environment. In addition to in-house testing of all 
Peripheral Solutions developed the products, we also work with the 
fiercely efficient Shark Driver Silicon Graphics Gold Lab Team to 
specifically to enable Silicon Graphics make certain our solutions are 

users to experience the speed and completely compatible with your 
convenience of Pioneer's DRM-624X, workstation. 

the dramatically fast CD-ROM mini- Basically, when it comes to serving 
changer which provides instant the needs of the Silicon Graphics 
on-line access to as many as six user, our competition looks a lot like 
CD-ROM discs. shark bait. Call today and find out why. 


PERIPHERAL 
SOLUTIONS 


Peripheral we eae is committed 1-800-ALL-DISK 
to providing innovative 
mass storage, CD-ROM, and 408-425-8280 
optical solutions for the Silicon Peripheral Solutions 
Graphics environment. 108 DuBois Street, Santa Cruz, CA 95060 


FAX: 408-425-5792 
E-Mail psi_eng@netcom.com 
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Exceptional examples of industrial design from Art Center. 


Ear HIGH-STYLIHG THE BIG RIGS... 16 


3D workstations from Silicon Graphics aid Freightliner in designing the next gen- 
eration of big rigs. by Grant Ellis 


LOU NODES ee. orcas ca eaeaseeteesaserteaea chuaeen cosas sianee 24 
Streamlined design, manufacturing and collaboration help LA Gear stay on top 


of the fast paced athletic footwear game. by Mark Compton 
PEH IHDENTOR 2.1: THE PERFORMANCE RELEASE ........ i 
The latest release of Open Inventor dramatically simplifies 3D programming. 
by Larry McDonough 
ORD GLOBAL STUDIO: SHRINKING THE WORLD... 7 
Collaborative tools from Silicon Graphics give Ford Motor Company designers 
a competitive edge. by Grant Ellis 


Canada's Public Works Department accelerates the design and construction of 
the new Parliamentary Precinct building in Ottawa, Ontario. 
by Lou and Robert Cobb 
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H THE CODER: 
Freightliner’s new FL 112 truck cab, designed on Silicon Graphics Indy R4400 


workstations and a Crimson RealityEngine running Alias Studio. 


DEPARTMENTS 
FMREMBRDRS 20 pen co sos) sapsn.cssesvnusceiesuvadieateenine 49: MANBURIANT ES eco eeeceec cost scenes cesta cesses cree 63 
Humans don't stand a ghost of a chance in Casper. News, products and events of import to Silicon Graphics users. 
MERORMR ERY ott crite. fn. 32°% 508 1accssdi0.0as aaa 55; “TUS USP Ns cesepteractactccsaur-gevee sa tyessicoess tse, 8? 
Points of interest on the WWW. Late-breaking announcements from Silicon Graphics, Inc. 
by Wendy Maurer by Ken Siegmann 
TECHHICALITIES seceeede ee gue a eee 59 EDUCATION CENTER COURSE CALERDAR.............. eee n 
Mathematician-gone- ‘om Davis, explores 
fomtion 3D. by Tom Davis MODERTISEN TUNER Peps she vpeee wher venviasscccved n 
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BRING/¢ 4. TO YOUR 
/ ("2 MODELS 


with CLARUS CAD Real-Time Link™ 


CLARUS CAD Real-Time Link 


ee, 


VEGA VR Peripheral Modul 


—_— 


CLARUS Interactive 


SLARUS Manufacturing 


LARUS SoundVis'™* 


General Features 
* Graphical User Interface (GUI) * Tessella- 


Clarus AB tion of trimmed NURBS surfaces ¢ Intelligent 
Stora Badhusgatan 18-20 reduction of polygons * Generation of Multi- 


411 21 Géteborg 
SWEDEN 


ple LOD's (Level of Details) directly from NURBS 
* Gaps elimination ¢ Interactive texturing © 


Tel. +46 31-774 37 80 ry On-line Real-Time previewer (Performer, 
CLARUS Fax, +46 31-13 5471 a member of VEGA, etc.) * With support for HMD « Real- 
email: marketing@clarus.se Time Radiosity 


smsusenomaoey hittp://www.clarus.se The Solution Group 
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HIERARCHICAL STORAGE MANAGEMENT » 


Rorke Data/Introl’s SCSI-FLE oftware Drivers allow for easy integration of Silicon Graphics™ workstations 
with today’s high performance SCSI Erasable-Optical (magneto-optical), drives and jukeboxes. SCSI-FLEX 
offers custom written device drivers by in-house engineers that are easy to install. The file system on the 
optical disks is fully IRIX™ and NFS compatible. Since we author IRIX driver software, we actually 
understand both the large storage devices and the small details needed to run them. 


SCSI-FLEX EO™ (for stand-alone magneto-optical drives) 
¢ Point-and-click GUI interface for easy operation 
¢ Can be used by non-root users 
© Optical drive appears as a hard drive to users 


SCSI-FLEX JB™ (for magneto-optical jukeboxes) 
Provides direct, transparent access to all of the available 
optical disks 
© Optical disks appear as additional hard drives 
© Specialized scheduling algorithms ensure opti performance from the jukebox 


1-800-328-8147, Rorke Data, Inc., 9700 W. 76th St., Eden Prairie, MN 55344, 612-828-0300, Fax 612-829-0988 
WEB SITE http://www.rorke.com 
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RORKE DATA HAS ACQUIRED INTROL CORPORATION 
DEVELOPERS OF IRIX, SUN\OS, & SOLARIS DRIVER SOFTWARE FOR STANDALONE MO DRIVES AND AUTO-CHANGERS 


Using PUSH technology 
for Virtual Prototyping 


2 Fakespace — 
<~S_The world’s leading supplier 


When scientists and engineers use 
Virtual Reality for analysis and design, 
they use Fakespace® When the fast 
growing VR entertainment industry 
wants a high quality experience at 
low cost, they use Fakespace. 
Whatever your virtual reality require- 
ments, Fakespace has hardware and 


software tools to meet your needs. 


Le Fakespace 


415-688-1940 * Fax 415-688-1949 


of Real Tools for Virtual World 


The PUSH™ 
Desktop Display System 

© New desktop structure with 
high resolution, stereoscopic 
display 

¢ Unique tracking with full 
color, immersive viewing, and 
six degrees of freedom control 


¢ Intuitive and natural, 
human-computer interface for 
improved use of 3D databases 


¢ VLIB™software drivers are GL 
compatible, and easy to use 


Fakespace Product Family 
and Services 


Hands-free and hands-on 
displays, jitter-free tracking, 
and glove systems for interac: 
tion with virtual environments 


Design, engineering, and 
manufacturing consulting 
services 


Custom hardware and soft- 
ware applications 


Growing list of satisfied client 


Push, VLIB, and Real Tools for Virtual Worlds are trademarks and Fakespace is a registered trademark| 
of Fakespace, Inc. GL is a trademark of Silicon Graphics, Inc. Images courtesy of Deneb Robotics and 
Army Research Institute and the University of Central Florida's Institute for Simulation and Training. 
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Do It Digitally 


When Ford Motor Company unveiled its new Taurus in 
October, the world got a glimpse of a radically new type of auto- 
mobile. The difference wasn't in the number of wheels - there 
are still four - or the engine itself, which still runs on gasoline. 

The 1996 Ford Taurus is revolutionary for the way it came 
to be. Working across time zones and geographies, Ford’s design 
experts used the latest and most powerful digital engineering tech- 
nologies to collaborate worldwide on the completely redesigned 
Taurus, one of the most popular cars in the world. 

The message is that the art and science of engineering is 
changing. No longer do automakers need to carve huge, life-sized 
clay models of new cars to wheel into wind tunnels. Gone are 
the days when whole automobiles had to be sacrificed for crash 
tests. Today, it can all happen digitally, in real-time, and in 3D. 

Ina sense, that’s what this issue of IRIS Universe is all about. 
Whether you're talking autos or trucks, buildings or tennis shoes, 
the idea is the same; the benefits, universal: Do it digitally and 
save time and money. Do it digitally and build a better, safer 
product. 

Do it digitally and win. 

Which brings us to another issue. Devoted to digital design, 
engineering and manufacturing, we're roaring out of the gate this 
time around with an impressive slate of articles focusing on peo- 
ple who are breaking new ground in this digital realm. Take, 
for instance, Lou and Robert Cobb’s tale of the Canada 
Department of Public Works and its vision for a new building 
made to look, well, old. Or a look at high-styling new trucks 
from Grant Ellis. Or Mark Compton's slam-dunk piece on L.A. 
Gear and its success in staying a step ahead in the ever-chang- 
ing athletic shoe market. 

Or, of course, Grant Ellis’ other very timely feature on Ford’s 
Global Design Studio, one of the revolutionary digital cyberplaces 
inhabited by those who are deciding the shape of things to come. 


—Carl Furry 


IRISUniverse: TheMagazine of Visual Computing: is published quarterly by SiliconGraphics,Inc. and is dedicated exclu- 
sively to the needs and interests of the visual ing community. Please send address changes to IRIS Univers, Silicon 
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Looking for a storage management 
or networking solution can be like... 


wy: vangara — 


Data Archiving * Backup and Restore * CD-ROM Technology ¢ Installation & Customer Service * Customer Training © Professional Services 
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ee eliain the dark. 


We Know. We Can Help. 


~~ 
For most companies, fi the right solution isn’t easy. nnn 


We're Vangard Technology dnd gice 1984 we've turned leading-edge technology into 
real-world storage management an@networking solutions. We specialize in systems 
integration for today’s open, client/server environment dhdiwe bring together a broad 
spectrum of products and capabilities fo — cobgeectve, targeted 


business solutions to our customers, 


We know there's a big difference between delivering 
technology and delivering tailor-made solutions that 
meet real-world rate demands, so we work hard 


Don't go out in the dark. 


; As latest product guide. 


Excellence 


. aN 
1120 fel Arapahoe Road | MEglewood, CO 80112-9947 © 303.7 * 800.840.6090 © Fax 303.799.9297 
gy, Inc. is ah encoyoued company Vangard : inquire@vangard.com 


oy 


MU 075, 


Art Center College of Design, an international leader in art and design education since 1930, 
is an independent, nonprofit, four-year college specializing in the design arts. 
Presented here is the work of some of Art Center's exceptionally talented students. These computer generated 
images represent several Art Center projects, including a conceptual “everything car” featuring an articulated roof 
which rolls back to reveal a pick-up truck bed, designs for futuristic counter-top appliances, H 
and the results of a study for a new Bausch & Lomb dental hygiene system. 


All images courtesy of Art Center College of Design © 1995 
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ELECTROGIG’s vision is very clear. Offering complete 3D digital production tools is what we do. It is all we do. 

Our flagship product, GIG3DGO®, is an award-winning, full-featured 3D graphics and animation software system, with a solids-based modeler and our proprietary raytracing 

Tenderer, bringing you crystal clear photo-realism that is unachievable with polygonally-based Modeling packages. And we believe that to truly provide the best offerings for our 
customers, we must deliver complete solutions. So we also offer complementary products, graphics engineering services and aggressive hardware bundle packages. 


¢ A A [ATOR BROADCAS 
Radiosity and raytracing rendering Complete Video Production Solution 
Interactive 3D walk-throughs Resolution independent up to 32,768x32,768 pixels 
Material library support and texturesmapping 2D and 2-1/2D animation, editing and compositing 
Physically based point, spot, area and linear lighting GIG3DG0 Paint, raster, tiling and vector effects 
Real time manipulation of virtual environments Complete 3D graphics and animation system 3D DVE sphere mapping 
Available for SGI workstations Solids-based modeling Available for SGI workstations 
Vector-based 3D particle animation 
Kinematic/dynamic spline-based modeling/animation 
5-7 day leaming curve 
Available for SGI, HP and Sun workstations 


GIG 
From our hand to yours - a clear path to the future of 3D. Call now - 800.596.26IG WW 


ELECTROGIG, Inc. 50 Osgood Place, San Francisco CA 94133 / U.S.A. (415) 956-8212 Fax (415) 956-8213 
Join ELECTROGIG's growing team - we are currently hiring software engineers - submit your resume to the address above 
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Introducing the first 50MB/sec disk array. 
Coming soon to a studio near you. 


Built using active backplane technology and a hardware-based RAID controller, the MX/500 RAID storage system takes the most 


advanced, fault tolerant storage systems available one step further. With 27GB to 2.2 terabytes using 5.25" removable drives in a 
master/slave architecture, the MX/500 cost-effectively gives you BUTGN TCI TINE LMUEMI REN CCR @ But real- 
world storage systems require more than sheer 


capacity. They demand power and perfor- 
mance to handle your 
EEE applications. Which is why 
we've designed the MX/500 RAID disk arrays 
with a Fast and Wide SCSI-2 interface, a blaz- 
ing fast i960 RISC processor, and up to 128MB 
of cache. 

At the center of Mega Drive’s award-winning 
RAID disk arrays is an active backplane that 
provides millions of hours of reliable perfor- 
mance. Built on a hardware-based RAID archi- 
(uioricy hot swappable drives, power sup- 
Mega Drive RAID disk arrays 
run complex applications year after year with- 
out ever skipping a beat. To further increase 
the fault tolerance of the Mega Drive arrays, 
the MX/500 is available with redundant con- 
trollers, remote pager modules and hot spare 
options. 

Just as important as reliability and perfor- 
mance is your need for flexibility. So naturally, M ega Driv M 15 0 0 R A I D D isk Arra ys 
all of Mega Drive’s RAID disk arrays are KC 
ready. And for your evoly- 
ing storage needs, they provide a | zer0-cost | 


path by simply adding up to six Xs/500 slave units to each master unit. Giving you up to 315GB on a single SCSI ID. 


Reliability. Performance. Flexibility. It all adds up to this: Mega Drive RAID disk arrays solve all your real world storage needs. 


| a For more information on the most advanced storage systems y/ | IEGA DR. IVE. 


wes MacOS available, call Mega Drive today at PRCT 347.5 Sr ia Bolero: Ber 


\MEV0 sa pbc or of Vrs Drv Sr bwin irl Sana ay fae er snk or eb nf ie mptne mpen. Tee Syerimenn ern dn 
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High-Styling the Big Rigs 


By Grant Ellis 

The era of spartan highway transport is 
passing away before our eyes. True, we still 
see some hard-bitten truckers bouncing 
along interstate concrete in comfortless, 
bare-bones cabs. But those trucks are a 
dying breed. Pull out on the interstate 
today, and you're more likely to be passed 
by big rigs with sculpted lines, contem- 
porary colors, and an air of comfort and 
power. This is not a superficial trend, like 
baggy pants on skateboarders. It reveals a 
major, ongoing change in the over-the- 
road trucking business in the United 
States. 


Keeping ‘em Happy: 

Fit, Finish, and Amenities 

In the last few years, turnover has become 
an inescapable plague for the trucking 
industry. Fleet operators are finding it 
increasingly difficult to attract and keep 
capable, reliable drivers. Recruiting and 
training costs have escalated to painful lev- 
els. This circumstance has forced the 
fleets to take a different view of the big- 
rig tractors they buy and lease. The burn- 
ing question has always been, “What's the 
life-cycle cost of operating this tractor?” To 
this they have added the question, “Is this 
a cab that will keep my drivers happy?” On 


the road and at the truck stops, fleet dri- 
vers see the handsome, sometimes glitzy 
rigs of the owner/operators, and say, Why 
not me? When applying for a fleet job, the 
comfort and style of the rigs they're asked 
to drive will make a difference—especially 
if their schedules call for long periods away 
from home. 

This shift in emphasis is of intense 
interest to Freightliner Corporation, a 
Portland, Oregon subsidiary of Daimler 
Benz that presently holds 25 percent of the 
Class 8 market (trucks of 33,000 pounds 
and over). In 1994, major freight haulers 
and leasing companies spent nearly $4 bil- 
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Images courtesy of Freightliner Corpration 


1.Three distinct iterations of headlight design rendered with Alias Auto Studio. 2.A simulation of reflected light is used to check the sur- 


face of the fender. 3. A gaussian block visual representation of a second derivative of a surface, showing the rate of change of curvature 
of aFL112 hood. 4. Alternate wireframe version of headlight treatment. 5. Final wireframe version of FL112 headlight and fender. 


lion acquiring Freightliner tractors and 
trucks, and operator comfort figured sig- 
nificantly on their wish lists. Consider 
America’s most popular big rig: the 
Freightliner FLD 120 70-inch raised roof 
sleepercab. There’s room to stand up in the 
sleeper, and screened windows and a sky- 
light for light and air. There are amenities 
like a clothes closet, and constant tem- 
perature control for those hot days and 
chilly nights. Options include a refriger- 
ator, a swivel passenger seat, and a choice 
of interior styling treatments. 

“The number of amenities and the 
level of fit and finish that are expected in 
a truck today are much higher than they 
were just five years ago,” says Freightliner’s 
Luis Novoa, who is chief engineer, body 
engineering. “The elaborate trucks we used 
to design and build for owner/operators 
and small fleets are now common even in 
big fleets. “I think you could say that the 
styling is changing from the purely visu- 
al to include sound and feel as well. That 
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makes this work more and more impor- 
tant.” 

Silicon Graphics Systems: 
Beating a One-Year Deadline 
This styling revolution has escalated com- 
petition between truckmakers and 
accelerated new-model design cycles. 
Freightliner, which faces powerful com- 
petition from truckmakers like Mack and 
Ford, has retained a competitive advantage 
by keeping design cycles short and deliv- 
ering new models in a timely way. The 
company recently met this challenge 
head-on with Silicon Graphics worksta- 
tions. Freightliner was faced with a go/no- 
go decision: bring a new Class 8 truck to 
market within a one-year window of 
opportunity—or let it pass. Could it be 
engineered, styled, and tooled up in that 
time? Not if we have to work with the 
usual clay models, said Novoa. But he 
knew that if his department could elimi- 
nate all the clay models but one, and use 
Silicon Graphics workstations for the 


design iterations, they could make the 
deadline. He said yes. “Without the work- 
stations, we wouldn't have attempted the 
project,” says Novoa. “Our mainframe- 
based system has neither the speed nor the 
high-resolution graphics required for 
styling. However, we were confident that 
our Crimson™, Reality Engine™, and 
Indy™ R4400™ SC workstations would 
enable us to meet the tight deadline.” And 
they did. The FL 112 heavy-duty big rig 
appeared on time, looking good—and 
with a substantially reduced price tag. 
“We not only completed the project 
by deadline; we did it at considerable cost 
savings,” says Novoa. “By replacing two, 
and possibly three, physical models with 
computer-generated 3D models, we short- 
ened the design cycle and eliminated 
about $4 million in development costs.” 
The styling department machined one full- 
sized clay model, using data from the Alias 
3D computer model and Freightliner’s NC 


programming system, where the tool 


CERRERR 


Above: Light reflections being simulated on the surfaces of a moving FL112. 
Inset: Actual photographs of the FL112 in its final form. All photos © Dale Moreau of the Freightliner Corporation 


paths were generated for production tool- 
ing. The stylists then refined the physical 
model manually. While product design 
was still under way, the tool shop 
machined the master model. This repre- 
sents a leap forward in time-to market. 
“Tool building doesn’t usually begin 
until the design is almost finished,” says 
Novoa. “But because we knew the com- 
puter models were highly accurate, the tool 
shop was able to accelerate its work. In fact, 
the computer models have helped cut 
rework and scrap costs on almost all pro- 
jects by 50 to 60 percent.” 
Ergonomics: Not Making Them 
Too Comfortable 
“It’s very important, from our stand- 
point, that drivers be able to operate the 
truck without fatigue for as long as pos- 
sible,” says Novoa. “On the other hand, 
you also want to keep him alert. In many 
ways, that conflicts with the idea of com- 
fort.” Engineering ergonomics into the dri- 
ver's environment therefore becomes a 
complex balance of comfort, safety, and 
marketability. Truck manufacturers can 


make their cabs more salable and appeal- 
ing by adding amenities and making 
them comfortable. Too much comfort, on 
the other hand, can make put a tired dri- 
ver in jeopardy. All these things come into 
play when Freightliner designers use 
Silicon Graphics workstations to design 
dashboard layouts and cab interiors, which 
are increasingly important from the mar- 
keting standpoint. The texture-mapping 
power of the RealityEngine graphics sys- 
tem is used to simulate seat, door, console, 
and dashboard finishes in a variety of inte- 
rior designs and colors. 

When Aesthetics 

And Aerodynamics Collide 
Novoa’s design team downloaded a com- 
plete mechanical concept of the FL 112 
from the mainframe to their Silicon 
Graphics workstations. The concept exist- 
ed in the form of CATIA models, each rep- 
resenting an FL 112 subsystem. The 
subsystems were assembled into a single 
3.SMB structural/mechanical model, and 
the styling design team went to work. 
“Sometimes,” says Novoa. “we define a 


structural envelope around the mechani- 
cal structure. Then we define the space 
within which the style surface can reside. 
Within that envelope the styling design- 
ers have complete freedom to work with 
shapes, textures, colors, and materials.” 
Using Alias™ software, the design 
team created a distinctive look: smaller 
grille, with a horizontal slot below; wrap- 
around fenders; round, sunken parking 
lights and headlights. They created a 
basic model, a model with an extended cab 
containing a berth, and a model with a 
full-sized sleeper box extension. They 
surfaced and shaded their models into 
photo-realistic 3D images that they could 
present to management as style options. 
“The computer-generated models 
were as comprehensive as clay models,” 
says Novoa. “We could rotate the designs 
so that management could view them from 
all angles. Every detail, from the lines of 
the hood to the grilles, was crystal clear.” 
Once the concept was established, 
mechanical and styling design were fast- 
tracked simultaneously. Using the Silicon 
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The CY-ASP is the fastest digital data stor- 
age solution on the market, able to store up 
to 70 GB at speeds of up to 200 MB per min- 
ute, unattended. 

But there's more. 

The fastest subsystem is also the most 
flexible, giving you a choice of four record- 
ing modes plus offline copy and verify 
functions. 

In Single Mode the drives operate 
independently. 

In Cascade Mode data automatically 
writes to the next tape once the previous 
tape is full. 

In Mirroring Mode the same data 
writes to multiple tapes simultaneously. 

In Striping Mode data writes to two or 
more tapes at once, maximizing throughput. 

Consider it a data storage management 
tool, a solution that will help you solve the 
problems you encounter every day: the 
need for higher capacity and speed, the 
need to make duplicate tapes for off-site 
storage and data exchange, the need for 
real-time status information, and the need to 
save resources and boost productivity on 
every level. 


At 200 MB Per Minute, We're 
Setting The Pace. 


Of course, we also know that a storage 
solution is only as good as the data you get 
back. With a bit error rate of less than 1 in 
10” bits read, the CY-ASP gives you the 
highest data integrity. 

Based on proven 8mm helical scan 
technology, each drive supports our switch- 
selectable data compression option. And 
each drive features a 2-line, 40-column back- 
lit display that gives complete status informa- 
tion. 

Backed by a two year warranty that in- 
cludes expert service and support from our 
in-house engineering group, the CY-ASP is 
setting the pace in performance, flexibility 
and value. 

Other configurations are available, rang- 
ing from a 2.5 GB subsystem to an intelli- 
gent, automated 3 TB tape library. And 
they're all compatible with the widest range 
of computer systems and networks. 

When you're ready for a data storage 
solution that means business, call for 
complete information. 


(804) 833-9000 


Tera One © Yorktown, Virginia 23693 © Fax (804) 833-9300 
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CUSTOMER COMMITMEN 


Seagate & Parity: 
Your Partners for Life 


Committed to Technology... 
Whether you need RAID systems, 
Disaster Recovery, AV storage, Back-up, 
or Fiber Channel - 
have your solutions ready today! 


Parity and Seagate 


Need very high capacity mass storage? 
We're ready. Parity and Seagate are com- 
mitted to bringing you the latest technol- 
ogy in affordable subsystem packages. 
We've integrated solutions affordably! 
Committed to Performance... 

Together we provide the best perfor- 
mance and throughput of all drives. We 
offer high-end solutions for Sun, SGI, HP 


SS Seagate DAD 


and IBM workstations and fileservers. 
Backed by a 5 year warranty, Parity 
subsystems are committed to quality, 
committed to you. 


Committed to Solutions... 
Together, Parity and Seagate are your 
storage consultants. Our team can provide 
you with direction and product for opti- 
mum disk storage, RAID systems, and 
Backup & Disaster Recovery solutions. 
Are you ready for more than just a 
supplier of disk drives? Are you ready 
for a team who's committed to you? 
Call Parity today, 1-800-514-4080. 
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iw 


Corporate: 408/378-1000, Fax 408/378-1022 
Mirpwest: 800/666-0785, Fax 216/666-2717 
SourHeasr: 407/951-4451, Fax 407/951-1608 
ORANGE Co.: 714/588-2319, Fax 714/588-2399 
INTERNET: inquire@parity.com 


Seagate and the Seagate logo are registered trademarks of Seagate Technology, Inc. © 1995 Parity Systems, Inc. 
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Graphics workstations, the team was able 
to reduce the amount of surface-styling 
time significantly. Where esthetics and 
aerodynamics collide, as they did at the FL 
112’s headlights, Silicon Graphics per- 
formance and Alias software contributed 
greatly to the completion of the design. 

“The shape of the body surface 
around the lamps is critical,” says Novoa. 
“If you have turbulent airflow around the 
headlamp cavity, you'll accumulate ice or 
mud in winter, and in extended driving 
you'll lose illumination. And of course it’s 
important not to have any more drag than 
necessary.” The team generated at least 20 
variations on the basic design before the 
surface was esthetically and aerodynami- 
cally acceptable. 

“The Silicon Graphics workstations 
provided the high color and pixel resolu- 
tion that enabled our engineers to spot sur- 
facing problems quickly,” says Novoa. 
“Without Indy, the headlight problem 
would have taken twice as long to resolve. 
“Te’s very important to us to know how to 
display a realistic picture of a part on the 
screen and examine it as if it was a real part. 
That’s why graphics performance is so 
important to us. 

“The real value of this technology is 
that in any given period of time you can 
try many more things. And arrive at a 
much better design. Because Silicon 
Graphics workstations render graphics so 
rapidly, we can create numerous designs 
and select the ones that work best, while 
the quality of the graphics ensures us a 
much higher level of design accuracy. And 
that contributes to keeping Freightliner 
trucks on the highways.” *« 


Grant Ellis (gellis@redshifi.com) is a es 
lance writer who works from his Monterey 
Peninsula home. 
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MultiGen, 


MultiGen II Pro 


Series 


FOR SG! WORKSTATIONS 


HIGH PRODUCTIVITY 3D 
AUTHORING SOFTWARE FOR REALTIME 


MultiGenil 


For building large-scale databases for simulation applications. 


GameGenill 


home entertainment applications. 
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SPECIAL LIMITED TIME OFFER 


ASK ABOUT THE SPECIAL 
PRICING OPPORTUNITIES 
NOW BEING OFFERED. 


For building small- and medium-scale databases for ‘simulation applications. 


For building databases for location-based entertainment, arcade and mie 


HIGH EFFICIENCY INNOVATIONS 


DELIVER MORE MODELING POWER PER MINUTE 


INNOVATION FROM 


CIRCLE READER SERVICE CARD NUMBER 14 


TECHNOLOGY 
ADVANTAGES 


VISUAL DATABASE— 
Interactive display of both 
hierarchy structure and 
multiple 3D graphic views. 
WYSIWYG DESIGN— 
See exactly what you get in 
realtime 3D with full color and 
texture. 


REALTIME READY— 
Databases are optimized 
for seamless realtime 
performance. 


OPEN FORMATS— 
Industry standard Realtime 
Scene Description Language: 
OpenFlight® for simulation and 
OpenGame™ for entertainment. 


REFINED AND 
EXTENDED 
FOR HIGHER 
PRODUCTIVITY 


OMNI-MODE—streamlined 
interactive tool operation. 


X-MOTIF GUI—industry 
standard window system. 


APPLICATION 
PROGRAMMING 
INTERFACE—éxtend and 
modify functionality and 
database formats for vertical 
market applications. 


ADVANCED 
ARCHITECTURE— 
Maximizes realtime performance 
via OpenGL™ and Performer™ 
support. 


MAKE A PRODUCTIVE 
PHONE CALL 


GO (7 


See how the 
MultiGen Series I 
product line will 
dramatically increase 
your realtime 3D 
productivity. For a 
technical product 
description plus a free 
video highlighting 
MultiGen’s customers 
and technologies, call 
(408) 556-2616, 

fax (408) 261-4101 
or email 
cchristian@multigen.com. 


MultiGen Inc. 


THE REALTIME 3D COMPANY 


For LA Gear, <a 
the best defense has always 
been a hyper offense—sort of a fast- %, 
breaking approach set on fast-forward. In the 
rough-and-tumble game of marketing athletic footwear, there's 
just no other way to score. 


the inner city, where virtually every new streetware design must 


a shoe can’t cut it with the homeboys, you may as well bury 
it immediately. And even when you do manage to score big, 
don’t plan on staying hot for more than 30 to 60 days. 
Altogether, an exceedingly popular athletic shoe might have 
a total shelf-life of six months. Then it’s time to make way 
for newer, trendier designs. 

‘To prepare for this rather meteoric process, LA Gear 
currently spends between 12 and 14 months develop- 
ing each product. With a major push, that can be cut 
to maybe eight months. But, like each of its com- 
petitors, LA Gear wants to streamline the 
process still more. 


Too Good to Ignore 

Besides the obvious potential for saving 
time and Mon¢yiaitdesign’s chance for success in the mar- 
ket can only be enhafteed if fi@jmanufacturer can find a way to 
move it to market faster. “After aif as @@@8igner, you're always 
looking for cultural nuances you can play offth tH@@esign, of a 
shoe,” explains LA Gear's director of men’s design, Erik Pitdonty 
“But if it takes too long to get your product together, whatev- 
er opportunity you once saw may already be gone.” 

So, to investigate the possibilities for speeding up the process, 
LA Gear asked Price Waterhouse in early 1993 to explore emerg- 
ing technologies and make some recommendations. After sev- 
eral months of exploration and testing, Price Waterhouse 
returned with its verdict: the advantages inherent in using 3D 
CAD systems with database support and advanced visualization 
techniques to better integrate product design, manufacturing, 
and sales were simply too good to ignore. A good first step toward 
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The pace of the market is set according to the rhythms of 


face its first and most crucial test. In general, the rule is this: if 


implementing these 
capabilities, the report 
suggested, would be to install pow- 
erful graphics workstations throughout the 
product design group. 
“The only software suitable for meeting our design 
challenges operates on UNIX platforms,” recalls Raj 
Mistry, LA Gear’s CAD/CAM operations manager. “The 
Price Waterhouse people were also fairly emphatic that high- 
end graphics were what were called for. So once they found 
that most of the really qualified design packages ran 
on Silicon Graphics systems, that pretty 
much ended the search. I don't (think 
there really was much discussion of using 
anything else.” 
For years, several of LA Gear's best-sell- 
ing lines have been making a design statement 
that speaks about as loud as any shoe possibly 
can. Light systems embedded into the soles illu- 
minate whenever impact is made or whenever the 
foor's inertia is suddenly halted. The resulting flash of light— 
usually red—is almost impossible to miss. The impact on the 
market has been enormous. 
But designing and manufacturing the soles and the sub- 
systems they house has not always been easy. With 
product development centered in Los 
Angeles and manufacturing 
facilities located 
in Hong Kong, 
China, Taiwan, 
and South Korea, 
LA Gear historical- 
ly has had to meet 
some daunting com- 
munication challenges 
just to prototype its 
newest sole and com- 
ponent system concepts. 
This has meant shipping 
blueprints and pencil 
sketches to the Far East, 
where manufacturing managers have tried to interpret them as 
best. they could. The resulting prototypes have then been 
shipped back to the US for testing. At times, the prototypes were 
exactly what the designers intended. Often, though, they were 
not, requiring the whole process to begin anew. 

Now, with the help of Pro/ENGINEER software from 
Parametric Technology Corporation, running on Indigo” work- 
stations, designers can instead “generate precise control draw- 
ings based on real geometries,” says Purdom. “With these, our 
mold engineers in the Far East have a chance to really investi- 
gate the structure of a new design before any serious commit- 
ments of time or money are made to tooling or prototyping. That 
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makes a huge difference, mostly because we're now able to pro- 
vide such accurate directions—and that really reduces the 
potential for confusion or misunderstanding.” 

Through the sharing of the actual underlying geometries, 
all ambiguity is alleviated. And Purdom insists that the exchange 
of 3D CAD databases is sure to become a reality once dedicat- 
ed leased lines for data and communications are established 
between LA Gear headquarters and each of its Asian sourcing 
agents. 

“Right now, all we have is a local network supported by 
dial-up lines for use with cc mail,” explains Mistry. “But the 
bandwidth that this offers just isn’t wide enough to handle our 
CAD files, which do tend to get rather large. Once those leased 
lines are in, though, we can begin to send the files themselves, 
and then manufacturing can work directly 
from those.” 

By using the leased lines to transmit 
accurate visuals and precise product spec- 
ifications to manufacturing, the people in 
production will find that they can thor- 
oughly review and make any necessary 
adjustments to a design within hours. 
The modified design will then be 
shipped easily back to headquarters 
for final approval. It will become pos- 
sible to compress into a few hours 
or days a process that historically 
has required weeks or months. 

Another possibility that LA Gear is 
now actively exploring is using reverse 
engineering technology to develop proto- 
type models by using various CAD tools now 
in place. The resulting prototypes could then be shipped 
to manufacturing sites, with instructions to create exact match- 
es in production. As with the transmission of the design files them- 
selves, this will help to make communications with manufacturing 
perfectly clear—which, as well as alleviating unnecessary delays, 
offers the best hope f intaining product consistency across 
multiple manufactu 


cilities. 
Half the BattioD 6 
Producing soles and their associated components, of cor 
only half the battle. Accordingly, the streamlining plan lai 
for LA Gear by Price Waterhouse also calls for the use of visu- 
alization techniques to simplify and speed the design and man- 
ufacturing of uppers. Prior to acquiring several Silicon Graphics 
systems for the product design group, the conceptualization and 
refining of new designs was handled almost strictly as a pencil- 
and-paper exercise. 

Freehand sketching remains the preferred process for ini- 
tial product ideation, Purdom explains. “But now it’s a given that 
once you get your initial concept banged out, you'd be crazy not 
to do the rest of your work on line. It’s just so much faster to 
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go in an at way. And then you can also print 
Ct 


outa fresh, clean ite! @gnever you want to without hav- 
ing to take the time to first draw aa 
Previously, Mistry recalls, “you'd have a nl 


ofa 
new shoe concept —complete with all your proposed aes. 
textures—and then somebody would say, “No. Change the toe. 
Make ita little higher. A little lower. A little rounder.” And, before 
you knew it, you'd end up erasing and redrawing huge parts of 
your design. Or you'd have to draw something altogether dif- 
ferent on another piece of paper, and then paste that onto your 
original illustration. But now, once you've saved your initial line 
art, you can tweak it and recolor it in a matter of minutes. And 
then, just by printing out a fresh copy, you can give other peo- 
plea really clear idea of what you've got.” 

Typically, once the design team can agree that they're onto 
something promising, the next step is to produce a clean ink draw- 
ing that shows the shoe from either a lateral view or 
an elevated perspective. This in turn can be 

scanned into a package from 
Computer Design, Inc. called 
U4ia, which makes it possible to 
quickly apply a wide array of colors, 
textures, or patterns to the evolving 
form. 

The textures themselves can be 
scanned in, using existing artwork, 
line-art, photos, or fabrics. To create new 
elements, U4ia also includes vector and 
raster-based drawing tools, along with spe- 
cial features that make it easy to edit, 
refine, and repeat motifs. 

“The biggest thing U4ia does for us 
is that it lets us look at a lot of design 
options in a short amount of time,” 

explains Purdom. “When we had to phys- 
ically ink up each of the versions we wanted to look at, there were 
only so many possibilities we could consider. But now, because 
we can do a lot of color-ups in the space of just a few minutes, 
we can investigate many approaches we wouldn't have had the 
time to investigate before.” 
Similar advantages extend to LA Gear's executives, who must 
revi many as 300 different designs in preparation for each 
amd i ich ideas are to be developed and which are 
to stead of taking weeks to prepare story- 
ns, th team needs only assemble 
“snapshots” of their evolving ‘conce ith the Showcase 
presentation capabilities that come bun: to eve icon 
Graphics system, these images can then be quickly i rat- 
ed into an on-line slide show. This gives the executives a clear- 
er picture of each of the concepts—and allows the designers to 


use the time that would have otherwise gone into producing sto- 
ryboards to think up new possibilities. 
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As an added benefit, the actu- 
al U4ia files themselves can also be 
opened whenever changes are pro- 
posed, making it possible to 
implement and review these 
modifications on the fly. By 
eliminating the need to 
reconvene the executives at 
a later time, this alone can 
help to trim the time 
required to bring a prod- 
uct to market by several weeks. 
@mpfales and marketing materials can likewise be 
produce ire @¥en a single sample has been assembled. That's 
because, with thea t@Ralgctiyely map new textures to already 
photographed designs or to insert TeNdeniggs of virtual products 
into pre-existing images, promotional materials cfittilag developed 
while manufacturing is still ramping up. As LA Gear tas 


built into U4ia make it possible to take advantage of the same 
image files already created for design reviews to create suitable 
catalog entries and sales sheets. 


Slam Dunk 


“Just in terms of streamlining manufacturing and achieving a 
closer working relationship between design and manufacturing, 
we feel we've already gotten our money's worth out of the Silicon 
Graphics systems,” Purdom concludes. “Besides being able to 


Nothing is more important to artists and editors in the 
post house than being able to get high-quality visual 
effects done within tight turn-around times. That means 
adding lots of network bandwidth. Lots of it. 

HIPPI, at 800 Megabits, has the bandwidth your 
workstation needs to get you the fastest real-time effects. 
Gigabit speeds at every second. And up to 8x more 
bandwidth than you've had before. So you can fly by the 
competition. 


Ne ESSENTIAL 


% ~w Communications 


WORLD FAST NETWORKING™ 


cee? 
the texture-mapping and high-resolution rendering capabilities p 


Gear is pushing‘for 


er gear, putting hot products out o 
before. * 


explore so many more design options, the real- 
ly important thing is that we now 
have a way to express our design 
intent so clearly that everyone can 
immediately see what we're trying 
to do.” : 


ly laid out for LA Gear remains to be 
implemented. Powerful capabilities 
for modeling 3D upper designs and then 
flattening virtual fabrics into patterns that 
can be seamed together to produce the 
intended form promise to streamline man- 
ufacturing even more. The necessary soft- 


ware—CDI’s Design Concept 3D modeler and a footwear 
industry-specific application USM called Crispin—are already 
hand. Both have been tested and shown to be effective and 


jan§®ity in place to integrate them. According to Mistry, LA 
hange to come soon. 


When it does, LA Geaft@itpects.to shift into an even high- 
Sr 


Mark Compton monitors trends in graphics and multimedia from 
a comfortable perch midway between the Silicon Valley and 
Oregon's emerging Silicon Forest. Before becoming a freelancer, he 


erved as Editor-in-Chief of both IRIS Universe and UNIX 


Review. 


Outsmart, outmaneuver and outperform the competition with stealth. Get HIPPI. 


When interoperability, performance and cost efficiency 
are mission-critical to entertainment applications, HIPPI 
delivers. 

Essential offers an affordable gigabit fiber network to 
the HIPPls on the Challenge and Onyx. And an EISA 
HIPPI card for the Indigo*. From desktop to server and 
beyond, HIPPI supports digital media, client/server 
and cluster computing. It’s so simple to use, it’s 
user-installable. 


Visit our Web site at http://www.esscom.com 

Or call us at 1 800 278-7897, ext. 312. 

©1995 Essential Communications Corporation. All rights reserved. World Fast Networking is @ trade- 
mark of Essential Communications Cocporation. All ther products ore trademarks of regiseredtrade- 
rmatks of thir respective companies. Details available inthe Silicon Graphics Developer Program 
Application Directory. 
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And, even so, much of the 
vision that Price Waterhouse initial- 


street faster than ever 


ports has never been 
this easy. Central Data’s 
scsiTerminal Servers™ 
simply plug into your 


SCSI port. No card slots. 


No complex network 
configurations. No 
need to even open 
your system cabinet. 


SCSI serial ports 
are not only fast 
(115K baud), but 
extremely efficient, 
significantly reducing 
the load on the host 
CPU. Full modem 
control, flow control, 
and surge protection 
are also provided. 


Several models are 
available...providing 
from 3 to 64 ports ina 
single cabinet. Whether 
desktop or rack-mount, 
each scsiTerminal Server 
quietly shares the SCSI 
CONNECTS TO UNIX 
WORKSTATIONS 
FROM SUN, HP, 


IBM, DEC, 
AND SGI. 


ATTACHES 
VIA SCSI, 
WITHOUT 
USING A 
CARD SLOT. 


‘$T-1002+ 
‘ST-1400 
‘ST-1800 
‘ST-1800+ 
ST-1016 
ST-1600 


@ @ 1 SERIAL 


ty pamatven 


ao 


per unit. 


Central Data product names are trademarks of 
Central Data Corporation. All other trademarks 
are the property oftheir respective owners. 


Other models 
are available, 
providing up 

to 64 ports 


bus with your existing 
SCSI devices. And all 
major UNIX® work- 
stations are supported. 
Call 800-482-0396 
today. Find out for 


yourself why SCSI is the 
surprising leader in 
serial communications. 


SERVERS 


Email: g-info@cd.com WWW: http://www.cd.com FTP: ftp.cd.con “Se 
1602 Newton Drive - Champaign, IL 61821-1098 + 217-359-8010 » 800-482-0396 + Fax 217-359-6904 
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Unsolicited User 
Comments from 
the Internet... 


“...The load the scsi- 
Terminal Server presents 
seems to be 1/10th the 
load the Sun SPC board 
presents. And one final 
plus-Central Data’s 
RTS/CTS flow control 
really works, both ways, 
which makes using 
modems so much more 
pleasant...” 


‘,..When I posted a 
question on the Internet 
regarding async boards, 
most people ‘voted’ for 
Central Data's 
scsiTerminal Server...” 
“,..We just installed the 
‘Central Data SCSI unit.’ 
On it we have 7 modems 
and 4 printers. We've 
seen very little load 
added to our workstation. 
I'm impressed with the 
Central Data product...” 


Visual computing just got a whole lot easier. By taking an 
open system approach to storing and retrieving digital video, 
Ciprico’s Spectra 6000 disk array delivers real-time perfor- 
mance together with unmatched flexibility. 


Seamless integration with Silicon Graphics workstations 
give you the flexibility to switch between digital video appli- 
cations, i.e. from paint to composite to animation to on- or 
off-line editing. This impressive versatility eliminates the 
need for “dedicated use” digital disk recorders (DDRs) and 
can save you plenty. 


Spectra 6000's performance characteristics redefine the 
concept of productivity. Standard SCSI-2 drives support real- 
time data transfer rates. Plus, now you can work with storage 
capacities of several minutes of on-line digital video (as 


There's A New Way To 
store find Retrieve , 
Digital Videoln 
Real Time. ff 
Introducing The 


spectra 6000 
Disk A 


(fall. 


An Authorized Silicon Graphics 
Independent Hardware Developer 


opposed to the old DDR capacity limitations of under a 
minute!). Each array can provide up to 34GB of storage and 
can be combined with other arrays for additional capacity. 
Spectra 6000's fault tolerant design and optional redundant 
power supply assure continuous on-line performance and no 
loss of data. 


For more information about the Spectra 6000 disk array— 
the new way to store and retrieve digital video, 


call us at 1-800-727-4669. 

Inthe USA hh 

2800 Campus Drive 7 Clerewater Place, Lower Way ff 
Plymouth, MIN 55441 Newbury, Berhire RG19 3RF \ 
1800 SCSENOW (727.4669) England 

In MN: (612) 551-4000 1 635-873666 

Ra: aa 2S fe) (44) 1635871996 CIPRICO 
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“For our images to please the most critical 
eye, our digital film recorders must have the 
highest resolution, no halo, 100% accurate 
color, reliability, speed, and support that is 
second to none. For us CELCO has it all.” 

David Rosenthal 

Digital Film Supervisor 

Tippett Studios 
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> 
eXtreme MPX Digital Motion Picture Recorder 
Upland, CA ph: 909#985=9868 fax: 909*982=2464 Mahwah, NJ ph: 201*327#1123 fax: 201*327=7047 
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If your server could talk... 


Would it curse you for not having Ninet networking software? Or would it break down trying? At Xinet 
we work hard to make sure that your SGI server and Maes have a strong, dependable relationship, the 
kind of relationship that would make any system administrator proud. 


Share resources seamlessly: K-AShare & K-FS 


Macintosh and Silicon Graphics workstation users 
share files effortlessly and reliably, K-AShare® brings 
UNIX-resident files to Macintosh computers; K-FS° 
brings Macintosh files to Silicon Graphics workstations. 
Cross-platform applications like Frame, Photoshop and 
HMlustrator can read and write the same files from cither 
system. 


Better than an AppleShare file server 


Silicon Graphics workstations running K-AShare 
provide higher performance than dedicated AppleShare 
servers while allowing Mac users to stay in their 
familiar Mac environment. And, the Silicon Graphics 
workstation simultaneously gets other important jobs 
done for you. Now coupled with new AppleShare 
Workstation 
before — F 


3.6 software, K-AShare is even faster than 


ider copy performance is increased 40%. 
More printing options: K-Spool 


Macintoshes and Silicon Graphies systems talk to all 
PostScript printers and imagesctters regardless of how 
they're connected. Each system continues to use its 


own familiar printing interface. : 
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Increased productivity 


Macs finish printing more quickly, and UNIX 
workstations have access to many more 
printing devices. K-Spool also brings the 
power of Impressario™ to your Macs! 


OPI workflow solution: FullPress 


Now we've applied our expertise to Open 
Prepress Interface (OPT) with FullPress™, 
is the workflow solution for prepress file 


sharing, print spooling and OPI, increasing 
productivity in any environment where 
multiple Macs are used to produce complex 
printed pieces. 


You may have considered developing 3D 
applications with Open InventorTM but 
said to yourself, “No, that graphics toolk- 
it is too high-level, too object-oriented, too 
feature-rich. It can’t be fast,” You're in for 
a big surprise. With Open Inventor 2.1, 
which Silicon Graphics released this sum- 
mer, developing high-performance 3D 
applications is easier than ever. 


WebSpace Author by Silicon Graphics was 
developed in seven weeks using Open 
Inventor. 


Open Inventor is an object-oriented 
3D developer's toolkit that dramatically 
simplifies 3D graphics programming. You 
no longer have to be a graphics guru to 
develop high-performance, interactive 
3D applications. With the ease and mod- 
ularity ofa toolkit, Open Inventor puts the 
functionality of OpenGL® at your fin- 
gertips, utilizing the best programming 
knowledge at Silicon Graphics. 
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FORMANCE 
by Larry McDonough 


Open Inventor contains a rich set of 
preprogrammed building blocks that 
define a full-featured, extensible frame- 
work upon which applications can be 
developed. The toolkit includes a wide 
variety of geometry, property, and group 
objects, as well as manipulators for user 
interaction, intuitive scene viewers, and 
editor components. 

Applications developed with Open 
Inventor can be found in all major 3D 
markets, including industrial and com- 
puter-aided design, scientific and financial 
visualization, medicine, virtual reality, 
digital media production, animation, and 
entertainment. Interest in Open Inventor 
has grown significantly since the intro- 
duction of VRML (Virtual Reality 
Modeling Language), a subset of the 
industry-standard 3D file formatof Open 
Inventor. VRML is the platform-inde- 
pendent file format for 3D graphics on the 
Internet. 

Developing Fast 
Applications 
The primary mission of Open Inventor 
was to maximize frame rates. In most cases, 
application frame rates have increased 20 
percent to 400 percent, with some gain- 
ing 1000 percent improvement after 
recompiling. Previously, maximum per- 
formance was achieved through the use of 
caching. Since caching is no longer nec- 
essary in all cases, Open Inventor 2.1 appli- 


RELEASE 


cations enable users to interactively manip- 
ulate more complex models while using 
less memory. Some applications, particu- 
larly those that extend the toolkit, will 
require code modifications. 

The strength of the Open Inventor 
toolkit can be illustrated in the following 
real-life example: Silicon Graphics’ 
WebSpace™ Author (an Open Inventor 


IRIS Annotator by Silicon Graphics enables 
users to attach digital media annotations to 
3D images. 


application) went from an idea to beta-1 
release in seven weeks. WebSpace Author 
is an advanced VRML authoring and 
modeling system complete with polygon 
reduction tools, numerous editing com- 
ponents (level of detail, material, texture, 
and more), precision “snapping” for align- 
ing adjacent objects, object manipulators 
for scaling and rotating, tools for setting 
World Wide Web hyperlinks and inlines, 
and much more. The rapid completion of 
this advanced application could not have 
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Ez3d Modeler Pro 2.0 by Radiance Software 
is a powerful 3D modeling and raytracing 
application written entirely using Open 
Inventor 


been achieved without the power and rich 
features of Open Inventor. 
Great Open Inventor 
Applications 

In addition to WebSpace Author, Silicon 
Graphics has developed many Open 
Inventor applications, and more are on the 
way. Among them are WebSpace 


Navigator (for browsing VRML worlds), 
IRIS Annotator™ (for annotating 3D 
models with digital media notes), IRIS 
Showcase™ (for presenting digital media 
slides), and InPerson™ (for collaborating 


on projects involving digital media). 
Many commercial applications have 
also been built using Open Inventor. 
They include: Radiance Software's Ez3d 
Modeler, Visible Decisions’ Discovery, 
Engineering Animation’s VisModel, 
Alias/Wavefront’s StudioPaint 3D, BE 
Software's BE Designer and BE Player, 
Digital Image Design’s InScape, and The 
Numerical Algorithms Group’s IRIS 
Explorer. In addition, the traffic on the 
usenet news group, comp.graph- 
ics.api.inventor, testifies to the fact that 
countless Open Inventor applications are 
being developed at companies for internal 
use as well as at universities for research 


and teaching purposes. 
The Right 3D Toolkit 


As product development cycles continue 
to shorten and users’ expectations for 3D 


interactivity, speed, functionality, and 
interoperability continue to grow, the 
choice of an underly-ing development 
toolkit is a critical decision. To maintain 
competitiveness, your software develop- 
ment team must be able to prototype and 
deliver a high-quality product faster than 
the competition. Your toolkit must be a 
fast, easy to use, multiplatform, rich with 
features and functionality, standardized, 
and delivered by a reputable developer. 
Using these criteria, your deci i 
ple: Open Inventor by Silicon Graphics. 
For more information on Open 
Inventor 2.1, be sure to check out 
the Open Inventor Web site: 
hetp://www.sgi.com/Technology/Inventor/ 
or send email to lardog@sgi.com. * 


Larry McDonough (lardog@sgi.com) is 
Product Manager for Open Inventor at 
Silicon Graphics. He is a recent graduate 
of UCLA’ MBA program and has 10 years 
experience for various segments of the com- 
puter graphics industry. 


How FAR CAN I REMOTE My DISPLAY ? 


ee ‘yy . 


How Fast? 


Up to 34 GB - in a compact 
desk side model —- with a 
sustained data transfer rate of 
: Ee 50 MB per second. 
You tellus... Is that fast? 


- ‘ The Vault-C Tower Disk 4 =’ 
. | Array for the SGI & 
Challenge/Onyx is just 
one of the vast number 


of state-of-the-art peripheral 
products from LEGASYS. 


— We specialize in products 


"a 
y to complement 
kstations from pee 
workstatio 
995 
For configuration and pricing 
call 1-800-955-4229, 
- - fax (303) 469-4699, or e-mail 
| inquire@legasys.com. 


Visit our Worldwide Web site 


at http://www.w3net.convlegasys. 


Silicon Graphics. 


& Authorized Silicon Graphics Independent Hardware Developer The Peripheral Vision of the Future 
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Harmony Video Production Software™ 
is the solution to synchronized audio, 256 layers of compositing 
video and integration of the SGI. 


Image processing with high-end 


rocess-tree architecture 
Harmony is a new hybrid video-audio editing, pl 


compositing, and image processing system for Industry-leading support for digital disk a 
Silicon Graphics™ workstations, perfectly unified recorders and other I/O devices s lafagrated Rese arell | 
for unparalleled control over your digital media 
content. Features include: QuickTime™ and Cosmo Compress™ 
support Integrated Research 
Bundled with TimeLine’s Mediasound™ software 2716 Erie Avenue, Suite 2W 
DVE transitions and user-definable wipes Cincinnati, Ohio 45208 
Synchronized audio editing and mixing, with up (513) 321-8644 phone 
to 16 stereo layers Virtual file format and resolution (513) 321-8722 fax 
independence E mail: info.iresearch.com 


Interactive clip editing on compressed or % 
uncompressed material Blue screen extraction www.iresearch.com 
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Pinnacle Micro. The optical storage leader. 


TAHOE 230 


‘The Tahoe 230 MB is the world's first 
portable optical drive, weighing only 1.8 
Ibs. It offers quick access time and fast 
data throughput, with each rewritable 
3,5"disk storing 230 MB of data. With its 
optional travel case and battery pack, 
the Tahoe is the perfect solution for 
users on the go. 


ORRAY 5.2 GB 


See The Future Of Storage. 


a 


SIERRA 1.3 GB 


The Sierra 1.3 GB is the industry's 
fastest optical drive. It can be used as 
both a hard disk replacement and an 
on-line archiving system. Each 5.25” 
cartridge holds 1.3 Gigabytes of data, 
and boasts a 30-year shelf life. It is ideal 
for data-intensive applications such as 
graphics, CAD/CAM, multimedia or data 
archiving. 


OPTICAL JUKEBOXES 


The Orray is the first optical drive to 
utilize multiple heads and disks, similar 
to hard disk technology. Designed for 
quick throughput, 4 MB/sec sustained, 
the Orray is ideal for digital audio/video 
and file server applications. Each 
removable, reliable, inexpensive optical 
media set holds up to 5.2 GB of 
important data. 


Ranging from 20 Gigabytes to over 
1 Terabyte, Pinnacle’s optical library 
systems provide a centralized storage 
system to all users on a network. 
Designed for data management 
applications such as backup and archiv- 
ing, HSM (Hierarchical Storage 
Management), document or graphics 
imaging. 


RECORDABLE CD 


It's recordable, It's affordable. It’s the 
#1 selling CD recorder system. As a 2X 
CD recorder, it creates custom audio, 
video and data CDs up to 650 MB. As a 
2X CD-ROM player, it reads thousands 
of educational, multimedia and audio 
CDs. With its unique backup utility, it 
offers fast, reliable archiving of your 
valuable data. 


OPTICAL MEDIA 


Pinnacle Micro offers a variety of remov- 
able, inexpensive, high-performance 
optical media. By offering the highest 
quality in the industry, your data is pro- 
tected (30 years for MO disks, up tol00 
years for CDs). Expanding your data is as 
easy as purchasing more media. 


To order or for a dealer near you call: MX 
800.553.7070 PINNACLE ICRO 
Tel. 714-789-3000 Fax 714-789-3150 bitchenia seats aR Rh Le a os ars 
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SILICON GRAPHICS 
HAS A NEW 
FEDERAL PARTNER 


EdgeMark Systems is your premier 
jovernment solutions specialist 
‘or Silicon Graphics workstations, 

peripherals, software, and services. 


Turn to EdgeMark for the latest in 
web server technology, simulation, 
CAD, and database systems. 


EdgeMark makes it easy for both 
commercial and government 
customers to implement the latest 
UNIX technology. We have the 
technical expertise you need to 
bring complex systems online and 
to answer all your questions. 


For federal agencies, we also make 
it easy to order: we're Silicon 
Graphics’ exclusive 1996 GSA 
Desktop Schedule holder. 


Call today for complete product 
and pricing information. 


Z 
4 
EDGEMARK 
1-800-301-EDGE 


Ka 


VAD 
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he problem is, your shock tower as it stands goes right through my fend- 
er. And if I raise the fender, it’s going to look super ugly.” 


J, “Well, how far above the fender does it go?” 
Ford S “Here. That's it in blue. I'll circle it for you.” 
“Oh, yeah. About half an inch too tall. Hmmm.” 


“You're smiling. Does that mean you can fix it?” 


- “Sure. Watch this.” 

G | 0 b a | Stu d || O This conversation, relaxed and intimate as it sounds, is taking place 
across nine time zones. Two Ford designers, one working on body design 
in California, one designing suspensions in Germany, are chatting face 

a to face, their eyes on each other and on the same drawing. The miles 
and kilometers that separate them, and the chilly North Atlantic, do not 

S h r J ii k: Ss exist. In the words of Alex Trotman—the Ford CEO who is tearing down 
the barriers between Ford operations worldwide—they are co-located. 
What they're doing will inevitably cut Ford’s costs, produce better cars, 
and get cars to market faster. But it is also doing something much more 

t @ Or a profound. It is changing the way people work. 

“This is a cultural change as much 
as a technological change,” says Ford 
Chief Designer Giuseppe Delena. Silicon 
Graphics workstations and dazzling soft- 
ware like InPerson, IRIS Annotator, 
Showcase, and Inventor provide the 
technological underpinnings for what 
Ford calls its Global Studio. But the tech- 
nology is so effective that it seems to step 
out of the way and let people commu- 
nicate. 

“The people who are using this 
technology adapted to it easily,” says 
Delena. “I mean, it’s not a hard thing to 
adapt to. If you can make a phone call, 
it’s certainly not too far beyond that. It’s 
like giving candy to a kid.” Delena’s col- 
Images courtesy of Ford Motor Company, © 1995 leagues were eager to work with the 

technology, and that is significant. 
“These people are not techies,” says 


Silicon Graphics Vice President Joe 
an anges DiNucci. “They're not even engineers. They're designers, stylists, and 


artists. The command we got a few years ago from Jack Telnack, Ford’s 
Vice President of Worldwide Design, was ‘Link these people. Make their 


t h @ Wa y It geographic separation irrelevant. Make it so they're virtually co-locat- 
ed.” 


The Global Studio has done that. Transoceanic conversations, com- 
plete with interactive graphics and live video, are now routine between 
Ford design centers in Michigan, California, Japan, England, Germany, 

Wi {1} lf k. Ss and Australia. The greatest benefit to Ford, according to Delena, is pure 
real-time collaboration. 

“The ability to work in a collaborative mode internationally is an 
advantage in itself, because that translates into the ability to operate 
as a global company—a leaner, faster, company—and produce world 
cars of higher quality. One fallout of that, we hope, is reduced time 


to market.” 
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8MM TAPE LIBRARIES FROM EXABYTE PROVIDE UNATTENDED BACK-UP FOR 
ALL YOUR DATA MANAGEMENT FUNCTIONS-—including HSM, imaging, remote storage 
and large network backup—as well as up to1.2TB OF CAPACITY. 
And best of all, peace of mind. 


With Exabyte’s four models of 8MM libraries, you can choose the capacity to meet your needs. 
And be assured of compatibility with SUN, RS/6000, MAC and SCO UNIX. 


BXB-440/480—up to 4 half-height drives and 40 or 80 8MM cartridges; up to 1.2TB 
BXB-2 1 0—up to 2 half-height drives and 10-plus-1 8MM cartridges; up to 154GB 
BXB-10h—one half-height drive and 10 8MM cartridges; up to 140GB 


For more information on these high-performance, reliable 8MM tape libraries or other tape, disk 
or optical storage products, call Consan today at 1-800-229-DISK [3475]. 


g T6TGEXECUTIVE DIVE 1920 TOWER ROAD. 101 EAST PARK BLVD, 
EXABYTIE° EDEN PRAIRIE, MN $5348 SCHAUMBURG, L 60173 50 
TEL: 612-040-0053, TEL: 708-519-1060 


We're Backing It Up. FAX 612-960-0653 FAX: 708-510-1288 
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Ford designers have always worked globally, but now 
the Global Studio has pulled them even closer together. 
Instead of packing up for a trip to Europe, a designer clicks 
ona telephone icon on a Silicon Graphics workstation, and 
is instantly sharing a three-dimensional design with his col- 
league across the world. 

“It’s not meant to be a large meeting where we discuss 
important issues,” says Delena. “This is really one on one. It’s 
one engineer talking to another, one designer talking to anoth- 
er, discussing a specific problem. It’s something you can do 
right through your workstation and you really get problems 
resolved faster—much faster—that way. There's an interac- 
tion that you just don’t get through the phone.” You'll taste 

the effects of that interaction when you see the world-car styling of the 1996 Taurus. 
Its final look and feel were achieved by designers who met in the transatlantic cyber- 
space of the Global Studio. 


The 1996 Ford Taurus exemplifies the world-car styling that Ford's designers, collab- 
orating from around the globe, were able to achieve via the Global Studio 


Ford designers received an unexpected bonus from Silicon Graphics technolo- 
gy: the ultimate MediaMail system. If it’s too late to reach a colleague in real time, 
a designer can send a complete multimedia package of work—text, graphics, video 
clips—and send it overnight digitally with annotations. When the overseas design- 
ers come to work in the morning, they just open it up and point and click. 

Where is this technology headed? Delena has a broad vision of distant, co-locat- 
ed colleagues and an altered global business culture. 

“What do I think? I think this technology may open up new ways to accom- 
plish the job. I think it’s possible that in the future people working at home will be 
able to collaborate on design projects. Geographical locations won't matter. 
Decision-making will be more compressed in time. I think that this technology will 
work in synergy with others to provide the dynamics for a whole new way of doing 
business.” * 


Grant Ellis (gellis@redshifi.com) is a freelance writer who works from his Monterey 
Peninsula home. 
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IMMERSE 


YOU 
MIND 


Nothing on the horizon 
surpasses the VR 4 for high 


end immersion applications. 
Virtual Research has set 
the standard in affordable 
real-world solutions. 

Our clients include: 
NASA, Volvo, Boeing, UNC, 
U.S. Army, U.S. Navy, IBM, 
Deneb Robotics, Lockheed, 
SGI, Paradigm, MultiGen, 
MIT, Sense8, Division... 


Call us at 408-748-8712 X01] 


Virtual Research 
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Real light. Real time. Unreal difference. 


Allow us to shed some light on your images. Representing a new generation of visualization 
technology, Lightscape is the first application to combine radiosity algorithms with a 
physically based (IES) lighting interface. Now you can create fully-rendered 3D environments 
of unsurpassed natural realism that you can interactively move through and explore. 


Designed to compliment your existing modeling and animation systems, Lightscape’s “Virtual 
Sets” can be composited (in real-time or off-line) with live action or animated characters. 
For more information on the Lightscape Visualization System call 1-800-343-0073 today. 


One look and we think you'll agree: It’s time to get real. 


This image is not a photograph but was created using the 
Lightscape Visualization System from geometry created with AutoCAD. 
Image courtesy of Advanced Graphics Applications 


Lightscape is a trademark of Lightscape Technologies, Inc. 
AutoCAD is a registered trademark of Autodesk 


Lightscape 


Lightscape Technologies, Inc. 

1054 Saratoga-Sunnyvale Road, Suite 200, San Jose, California 95129 U.S.A. 
Tel: 1 408-342-1900 Fax: 1 408-342-1910 email: info@lightscape.com 

WWW - http://www.lightscape.com 
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Massive SuperStore offers ultra- 
disk capacities are fast software installation, 
now available for micro- event scheduling and file 
pennies. This year your backup/restore, with full 
network database will support for 4mm, 8mm 
probably triple in size. and DLT technologies. 
How will you back it up? And our GUI interface is 


SOLUTIONS HIT so easy to use, you won’t 


Our SuperStore solutions need a script. 

T A E B I G Sc R E E N will automate, monitor and 
manage your networked For a free demo package 
UNIX workstation disk for your Big Screen, 


* * back i ! 
Western Scientific’s SuperStore Dx tup with Plockbuster_—_ call today 


Tape Autoloaders are UNIX 
Network Superstars! ea 
orporate ice: 


Phone: 619-565-6699 
EMail: info@wsm.com 


Regional Offices: 

Los Angeles: 714-263-0303 
N. California: 510-746-7161 
New Mexico: 505-884-6699 
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cht Iron 
and Gargoyles 


Canada’s Public Works Department Accelerates Construction 
Planning, Melds the Old with the New, and Even Predicts the Impact 


of the Weather—All with the Help of Powerful Digital Tools. 
by Lou and Robert Cobb 


Step back in time and then walk into the future. Your tour begins 
as you approach the rugged stone facade of Canada’s capital— 
the historical Parliament Hill Buildings in Ottawa. The green 
patina of the weathered copper roof glistens in the sun. Stains 
of 70 years trace intricate patterns down the walls, streaking the 
faces of hand-sculpted gargoyles. You walk among the five build- 
ings on Parliament Hill and the 30 more across the street, mov- 
ing in and out of the shadows cast by the early morning sun until 
you arrive at your destination—a renovated part of the Precinct. 


It fits smoothly into its surroundings, consistent to the finest archi- 
tectural detail. 

Stones and mortar? Far from it. You are watching an ani- 
mation created by the Digital Simulation Laboratory under the 
Real Property Services within Public Works and Government 
Services Canada. The animation sequence was created on a Silicon 
Graphics Onyx RealityEngine workstation from a highly 
detailed three-dimensional digital model of the precinct. The 


images are a mix of the real and the imaginary, blended to pre- 
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At Left: Montage of the virtual model of the Parliamentary Precin 
courtesy of the Digital Simulation Laboratory/PWGSC 

At Right: Francis Pelletier is the architect leading the Dig 
Simulation Lab Team. Photo: Andrea Burns 


sent an eloquent picture of how proposed modifications wes 
ally look. 
Faster Review and Approval 

Using architectural modeling on Onyx, the Digital Simulation 
Laboratory shows exactly how changes will appear and how they 
fit with the other existing buildings through a wide range of out- 
put modes, even making a detailed physical model in any scale 
ina fraction of the time it takes with traditional methods. This 


the construction Bee 
is particularly valuable for Can: 
tions and enhancements,to its) 
ancis Pelletier, Director oft! 
DSL), “Because of a P 


j ‘urréntly, thé laboratory has the three Silicon Graphics sys- 
tems linkedin ayLAIN, together with some Macintosh® work- 


stations. The Sili¢on Graphies Onyx and Crimson systems each 
run SOFTIMAGE™ 3D from Montreal-based SOF- 
Output injas many forms as pos- TIMAGE, while the Indigo tation runs AutoCad®. The 


though, ithefaboratory a Macintosh provides Iicial photogmiph input and touch-up using 


bdlso accepts projects from vate the Adie Photoshop™ softwares Qutput capabilities include 
7 mix ste! py forzeal-timedisplay animation, con- 

component that would a total capabili in Of physi dels chrOtigh steteolithography, stereo- 

7 » When. e lab ory; Pelle _ scopic slides, 3D re , and others. According to Pelletier, 


f Simulation Paboratory’s 
accUate#® a tenth of a mi 


0 support. the 


March, 1995gthe laboratoryp! 
Reali ith 2GB of memd 
ge fOr large-s yje@s such agthe Pz 


hLOWw to ‘ e 
Architecture in 3D 
e architectural 3D modeling progess 

involves four phases: 

* Information gathering * Modeling 

* Visualization + Rendering 
Information gathering involves collecting infor- 


mation from all available sources, including archi- 
tectural plans, cross-sections, elevations, rectified 


lenses, are the primary source because of the 
ation content and ability to capture 


Modeling stage rationalizes and integrates 
the different pieces of two-dimensional and three- 
diménsional mation to create a 3D model. This 
is fhe lon; and most exacting part of the 
pfi6cess. For the Parliamentary Precinct, where the 
model must coptain a very high level of surface 
Metail and textute, the laboratory started creating 

the model a year ago for selected buildings. It 

© expects to integrate the remaining information and 
| S35 = 4 complete the exterior of the entire 35 building 

Stereo lithography is capable of reproducing fine detail from the digital simulation filegialy Complex within another four months. Finishing the 

Photo: Digital Simulation Lab/PW@SC and Optima Communication PP Mistetiog’ of chesfrigtipil buildings will take an addi- 

ra ona ths. finished, the database of 

§ a® 


Parliamentary Precinct, it we ave taken a skilled artisan near " 

months to make a single physiealimodel, but NRC created it in only. Mesassistance to the cam- 

days using the rapid prototypin hniques. fiom different angles. At 
See the Shad edict the Weather board for high- 


The Digital Simulation Pping the cam- 
suing one of mankind’s a 
impact of the weather. h Bulation Laboratory Gin ol fiom hundreds 

0 pon can actually expen i 10 to Create animated 
~ sequences. Ar Tenderings ptovide a vir- 
ows will fall at any time ildi i = alii ent that the Viewer can 
to avoid overshadowing ¢ 


liso worked with the NRG? 


accumulate. These studiegih lled dyna fereoscopy a Tepresents.a build- 
neers modify existing ong 4 §, an impr- ing on the screéh in suchtaWay i 
tant advantage for Canad itary beinstll lations idthe depth and movement as if you we! 
structure or zooming in Sons parti 
Aspects of the structure which ate not 


Examples of such projects 7; sv 
mulation on the roof of the Naval Rese: t om one perspective will aj 
whether a proposed building's design would dump: ind to another. aint of view, 


ing lot at a National Defense project in Valea L ‘ | toufing the locatj 


DIGITAL POST PRODUCTION SY Sota 


A EDITOR... 


PRODUCER... 


ee - 


LINE 
TIME 
BUDGET 
JALEO 
DIGITAL 
COMPOSITING 
AND EDITING ON 
SILICON GRAPHICS 
WORKSTATIONS. 
WITHOUT LIMITS. 
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whatever YOU want to do with your 
HIGH RESOLUTION fefeaajeuig=yg 


eprint 


PROJECT 


PC Video Conversion can HELP! you with 
the affordable easy to use solution 
bridging the gap between 


COMPUTER Eq 
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PC Video Conversion 
1340 Tully Road Suite 309 
San Jose CA 95122 

Tel 408.279.2442 

Fax 408.279.6105 

WWW http://pevideo.com 


‘That i is ‘the question! 


For 3D Stereoscopic Visualization and Presentation Products, 
no one else can offer all these exclusive features: 


© large screen projection capability 
© 3D stereoscopic notebook capability 
@ 3D stereoscopic transparency capability 
© inexpensive eyewear 
e and many more features 


Call VRex Today! 


VRex, Inc. © 8 Skyline Drive @ Hawthorne @ NY @ 10532 
ph: 914-345-8877 @ fax: 914-345-9558 
Visit us on the World Wide Web — http://www.vrex.reveo.com 


affordability 
ultra-portability 

plug and play setup 
patented 1Pol™ process 
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This Model was built from an ultra-violet 
laser fusing a photosensitive resin. 

Photo: Digital Simulation Lab/PWGSC 
and Optima Communication 


Parliament Hill, between the Prime 
Minister’s Bureau and the U.S. embassy 
to determine if the new structure would 
be overshadowed by the surrounding 
buildings. “The advantage of this tech- 
nology is that you can apply it before the 
construction project is started and you can 
keep testing and making changes up to the 
end.” says Pelletier. 
Like Going to the Moon 

The Parliamentary Precinct project is the 
largest and most challenging one the 
Digital Simulation Laboratory has faced. 
Ithas required all of the technological tools 
and expertise of the Laboratory. According 
to Pelletier, “For us, it’s like going to the 
moon. It’s not just doing a challenging pro- 
ject like the Parliamentary Precinct that is 
important, but as well, it’s in expanding 
our knowledge. A project like this could 
not have been done with traditional mod- 
eling methods. The NRC's stereoscopic 
and stereolithography research, powerful 
Silicon Graphics machines, and SOFT- 
IMAGE software made it possible for us 
to do this and a great progress in just 
a few months.” 


Lou and Robert Cobb are Benes of The 
Write Idea, a marketing communications 
Jirm specializing in the clienthserver computer 
industry. 
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ual Technologies’ CyberGlove™ 


Professional VR Equipment for the VR Professional 


Virtual Technologies, the industry 
leader in instrumented gloves since 
1990, is the exclusive manufacturer of 
the CyberGlove™. Unsurpassed for 
hand measurement, the CyberGlove™ 
features a patented resistive bend- 
sensing technology and a sporty mesh 
design. Users can choose between 
18-sensor and 22-sensor models for 
both left and right hands. 


A 

Each CyberGlove™ provides high- ined 
accuracy joint measurements for a 

wide range of hand sizes and ensures 

repeatability between wearings. 
Applications include virtual reality, 

telerobotics, CAD, medicine, animation, 

video games, music generation, task 

training, sign language recognition, 
hand-function analysis, and more. 

Virtual Technologies’ Virtua/Hand™ 

software library and GesturePlus™ 

gesture recognition system are also 


available for the CyberGlove™. Y) 
nt 


@ 


Virtual Technologies, Inc. 
2175 Park Boulevard 

Palo Alto, CA 94306, USA (6 
Tel: 1-415-321-4900 S- 
FAX: 1-415-321-4912 =< 
info@virtex.com (auto-response) 
sales@virtex.com 
support@virtex.com 
http://wwwwirtex.com/~virtex 
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Get to know the new IRIS Explorer 


The latest version of the complete object-oriented visualization package 

for scientists and engineers displaying and analyzing complex data 
The Numerical Algorithms Group proudly announces IRIS Explorer™ release 3. 
Designed for top-quality performance in distributed processing environments or on 
individual workstations, this comprehensive package is the visualization software choice of 
scientists, engineers and other business professionals worldwide, 


NEW features! 


* 64-bit support for R8000 machines 
* system enhancements, including an 
improved scripts interface; a new 

visual “drag & drop” interface; new 


“NAG” modules based on the NAG 
Graphics Library and NAG numeri- 
cal libraries 

* completely revised, updated docu- 
mentation 


> 200 * Downers Gri 


1400 Opus P! 


Varied applications! 
IRIS Explorer is a valuable problem- 
solving tool for: 
* computational fluid dynamics 
* mechanical, electrical engineering 


+ medical research 

* atmospheric research 

+ architecture 

* financial modeling 

* and many more applications! 


NUMERICAL ALGORITHMS GROUP, INC. 


NEW platforms! 


* available now for SGI, SUN SPARC 
(OS 4.1.x and Solaris 2.x), IBM 
RS/6000, Cray YMP and HP 
9000/700; available soon for DEC 


widgets for module control panels; * aerospace engineering Alpha (OSF1) 

editable groups geology For more information about the 
* new modules for vector data, geo- * physics NEW & IMPROVED 

metry, annotation, data analysis; * biochemistry 3k IRIS Explorer release 3 


and other products for 
software development and research, 
contact NAG at the numbers below, 
or e-mail irisinfo-iu@nag.com. 


NAS 


1.2706 
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By Kenneth Orville 
W.C. Fields made it a rule never to act 
opposite of scene-stealing kids and small 
dogs. Had he seen Amblin Entertainment's 
Casper; my guess is he'd feel awfully sim- 
ilar toward ghosts. 

In this summer’s 
pristinely tuned vehicle for 
special effects animation, 
live actors take a far back 
seat to} Industrial Light + 
Magic quivering, shivering 
masses, of ectoplasm. I'll 
make it simple: The ghosts 
are funny; the humans, not 
so mufgh. 

Director Brad 
Silverberg arranged it this 
way, though, giving his 
spooks all the great lines, 
while the earthly actors are 
around simply to set them 
up. The ghouls are Jerry 
Lewis; the people are Dean 


in which we get off the plane once and 
for all. In this movie, it refers to mov- 
ing onto another plane entirely. But hey, 
we're not here to talk planes. We're here 
to talk ghosts. 


Image courtesy of Industrial Light + Magic 


All images © 1995, Amblin Entertainment/Universal Studios, all rights reserved 


Casper, natch, is the headliner in this 
cryptic comedy. He's the wispy remains of 
Casper McFadden, the son of a quirky 
inventor who has spent the last century or 
so frozen as a 12-year-old, dead so long 
that he can’t remember a thing about his 
human life. 

Casper haunts his 
family’s Whipstaff estate 
with three uncles, Stretch, 
Fatso, and Stinky. Like 
three dwarves outcast 
from Snow White, they 
are rude—downright abu- 
sive to young Casper— 
with Stretch tall and 
wisecracking, Stinky, short 
and odiferous, and Fatso, 
well, fat. So obese is he, in 
fact, that his largeness 
seems to enhance the 
immutable laws of 
physics: For every action 
upon his gelatinous sur- 


Martin. You get the picture. 

Casper is the story of a child ghost and 
two humans who bond with him. Bill 
Pullman (While You Were Sleeping, The Last 
Seduction) plays Dr. James Harvey, hap- 
less therapist to the dead, who has dragged 
his unhappy but loving teenage daughter 
Cat (Christina Ricci, The Addams Family 
Tand II) to nine different cities in the last 
two years. Every since Cat’s mom died, the 
doc’s béen trying to help deceased souls 
“with unfinished business” move on to 
their final destination. 

For those of us watching the 
movie, “your final destination” is what 
flight attendants use to refer to the city 
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So Cat and the doc are lured to 
Friendly, Maine, by bad guys Eric Idle 
(Splitting Heirs, every Monty Python film 
ever made) and Cathy Moriarity 
(Matinee). Moriarity is the evil one—she 
later inspires a Joan Riverseque animation 
of her own—with Idle nearby just to kick 
around. These people are bad, and they 
have determined that there is treasure in 
the old Whipstaff mansion, which 
Moriarity has just inherited. So they can 
search for the treasure without fear of 
ghostly harassment, they've hired Doc 
Harvey to flush out the undead from 


Whipstaff. 


face there is at least one 
reaction—and commonly five or six. 
Indeed, the ghosts are an animation 
tour-de-force. Curvaceous and milky, 
their fun, spectral forms are alternately 
smokey, squishy, watery, and rubbery. 
Dennis Muren and the crew at ILM 
must have made delicious sport of devel- 
oping these four characters—their lively 
expressions, how they change their forms 
to accommodate suction attacks from 
vacuum cleaners, or diving down Pullman's 
gullet to set up cameo appearances by 
Hollywood stars. 
Casper is an animation milestone in 
more ways than one. The film features 
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more than 44 minutes of special effects 
animation. That's an all-time record, 
just on sheer numbers alone. But the 
real bang comes from what ILM and 
the Casper production folks have done 
with that 44 minutes: They have cre- 
ated remarkably endearing digital 
movie stars. 


If director Silverberg set out to 


prove that a collection of near-trans- 

parent blobs could out-act otherwise 

successful human actors, he’s scored a 
bulls-eye with Casper. The scenes that 
string together the comparatively pre- 
cious moments with the ghosts seem like 
just so much filler after a while. We're con- 
stantly on the edge of our seats, awaiting 
the boisterous catcalls of the transparent 
trio who shares its digs with Casper. Or 
we're longing for more face time with the 
friendly spirit himself, a character so sym- 
pathetic that you begin to resent even the 
hilarious uncles for the way they needle the 
poor kid. Even when humans alone pop- 
ulate the screen, they are cartoon 


Paint directly across multiple 3D models and texture maps, in real time. An ideal soluti: 
for Wavefront, TDI», Vertigow, Softimage, Prisms 


Images courtesy DIGITAL DOMAIN, Venice, CA. Amazon F 


Image courtesy of Industrial 

wannabees, spending most of the film 
stumbling about production designer 
Leslie Diely’s marvelous Whipstaff man- 
sion, a crazy comics-inspired labyrinth of 
grand halls, secret passages, and creepy 
details. 

Casper is also haunted by a lot of 
inside jokes. Pullman’s character is named 
after the creator of the original Casper 
comic strip and founder of Harvey 
Comics. Cameos include a burnt-out 
exorcist (Saturday Night Live's Father 
Guido Sarducci, looking a bit like a ghost 
himself) and Ghostbuster Dan Akroyd. 


WY NZ 


And the three uncles share a quick, 
Bowery banter reminiscent of the 
Marx Brothers, Hope and Crosby, or 
(ha, literally) the Dead End Kids. 

By the time this review hits your 
mailbox, Casper will have flown out of 
your local cinema and will likely be 
available at the neighborhood video 
store. So is Casper worth renting? In a 
word: Youbetcha. See, kids have an 
amazing capacity to watch the same 

movie, like, a hundred times—to the 
point where you see them silently 
mouthing every word, from title to cred- 
its. Adults, unless suffering from a chem- 
ical imbalance, don't exhibit the same 
behavior. Yet, I didn’t mind watching 
Casper vwice in the theaters, and I expect 
we'll rent it again before the year is out. 

Probably a good thing that W.C. 
Fields left us when he did; Against the likes 
of Casper and his three uncles, he would- 
n't have stood a ghost of a chance. * 


Kenneth Orville belongs to the ages and lives 
in Dunville, Ontario, among other places. 
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3D Paint version 2.0 


24/48 Bit Paint and Image Processing 


Unlimited layers composited in real time 


Over 50 image processing functions 


Over 20 Brush Effects 


Resolution independant 


Fully scriptable 
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with 4X CD-Recordable 


MAC, IRIX, WIN, UNIX 


‘DISC-AT-ONCE RECORDING 


| 
ROCKRIDGE COMPATIBLE 


upport the ISO 9660) 
GD, CD-1, and Orange Book Part 2X S 
Digidesign 1s » reaistered trademark and MasterList CD isi 


WEB SITE http://www.rorke.com 
Rorke Data, Inc., 9700 W. 76th St., Eden Prairie, MN 55344, 800-328-8147, 612-829-0300, Fax 612-829-0988 
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“Pre-Photograph” Your Desi 
And Let The Word Read Your Mel 


‘Alas/Volvo Monitoring and Concept Center 


No matter what industry you're worki 
in today, the ultimate success of your 
product design depends on a power 
convincing presentation. The kind of 
presentation only an IRIS print can m 

Sending your digital rendering to ai 
IRIS printer is like taking a photo of 
your product before it even exists. Wit} 
a perceived resolution of 1200 - 1800 
dots per inch and the widest color 
range in the digital world, IRIS prints 
make a startling impression. Better yet 
they give you the power to transform 
the designs in your mind and the ima’ 
on your monitor into richly detailed, 
full-color presentations. 

The photo-realism of an IRIS print 
lets you produce more prototypes in 
less time. It streamlines your design 
process. Gets you faster management} 
approval. Promotes design-team 
collaboration. And delivers your 
product to market faster. 

IRIS printers are fully compatible wi 
UNIX™, Mac™, and PC-Windows™- 
based platforms. They work with all 
popular design systems and operate 
seamlessly in networked environment 
Best of all, they produce dazzling 
pre-photographs of your concepts, in 
formats up to 34" x 46" on a wide rang 
of low cost substrates. 

But don't take our word for it. Let yo 
eyes be the judge. Call IRIS today and 
ask us to send you a sample print. We’ 
show you how, when your design’s o1 
the line, everything else pales next to 
ultimate pre-photograph. 


IRIS Graphics, Inc. 
Six Crosby Drive 
Bedford, MA 01730 USA 


“""" a scitex company (800) 947-4712 + FAX (617) 275-8590 


IRIS Printers — For Ultimate Color Output. 


IRIS iso trademark of IRIS Graphics, Inc., which may be registered in certoin jurisdictions. 
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CD-R is Fast Becoming the 
Optical Storage Medium of Choice 
for SGI Users. Now... 


Which CD-R Software 
Can You Trust? 


You've invested in CD-Recordable technology requirements grow from 650 MB 


for all the right reasons — flexibility, capacity, and to 650 GB, GEAR grows with 

standard ization. It’s not complete without the you by providing support for 

right mastering software. There's only one solution jukeboxes and disc-transporters 

that provides the power, from vendors such as Pioneer Steere abeee 
flexibility and reliability and Kodak. (a 


you need to archive large So, if you want an affordable 


data sets... It’s GEAR! CD-R software solution with the most power, flexibility 
GEAR provides the and reliability for archiving your large data sets, buy 
fastest formatting speeds, highest data integrity rating, GEAR...CD-R software you can trust! 
and file-naming support up to ISO-Level 3 — making 
it the most flexible CD-R solution for visualization, (800) 606-6116 
a : Fax Inquiries: (610)617-0856 
CAD CAM, and engineering data storage. GEAR’s also 
het Yo thio aichivine: okatak Europe: +31 (0)40-515065 
pe Cals, A On AUS, email: sales@elektroson.com 
video, and multimedia files. 
GEAR supports all CD-ROM 
formats including Rock Ridge, 9660, 
Orange Book Multi-session and CD-DA 


on all popular CD-R drives and jukeboxes. ELEKTROSON 
Whether you run on UNIX, Windows or Elektroson, Inc.,10 Presidential Blvd., Suite 125, Bala Cynwyd, PA 19004 
Macintosh computers, GEAR ensures unmatched cross (©1995 Elektroson. Gear isa trademark of Elektroson. 


All other brand names are trademarks or registered trademarks of their respective holders 


platform readability. In fact, as your data storage 
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_ Learn To 
Open Inventor 


A Two Day Course With In-Class Demonstrations 


Learn the basics of developing interactive 3D programs. Yet, if you are an advanced programmer, 
graphics applications with Open Inventor, the Inventor automates the most time-consuming code 
powerful, object-oriented developer’s toolkit writing tasks, freeing you to concentrate on the 
from Silicon Graphics. Open Inventor takes a new things that ultimately make your application 
approach to graphics programming by replacing superior. 

“ ieee Associate Professor of Computer Science at Califor- 
Open Inventor slashes application development nia Polytechnic State University, Introduction to 
time by simplifying 3D programming. Moreover, Inven r ing uses code examples, 
with Inventor, you no longer have to be a graphics diagrams and live demonstrations. By the end of the 
expert to develop high-performance, interactive 3D course, you’ll be an Open Inventor programmer. 


For A Comprehensive 
Course Outline And Schedule, Contact 
1-800-580-1166 or 
inventor@portable.com 


ee 
®) PORTABLE GRAPHICS 


AN EVANS & SUTHERLAND COMPANY 


One Technology Center, 2201 Donley Drive, Austin, TX 78758 
= Open Inventor is a trademark of Silicon Graphics, Inc. 
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by Wendy Maurer 


It is time once again for Webography. Our department editor, Wendy Maurer, sifts through piles and piles of particulars for you and 
pinpoints Web sites worthy of your attention. Recently, her excavations have uncovered sites for the computer-aided designer. 


AN AUTOMATIC RESOURCE 

If you specialize in design tools for the electronic engineering community, put a book- 
mark at the Electronic Design and Automation Companies Web site, The EDAC site 
is a resource center featuring tools that increase productivity and decrease time-to-mar- 
ket. Here you'll find standards, new groups, publications, and universities specializing 
in creating automated design packages. There's also a link to the Special Interest Group 
on Design Automation (SIGDA) Web site, which provides current conference and activ- 
ity itineraries, new group highlights, and membership information. 


GREEN DESIGN AND MANUFACTURING 

Historically, industries invest resources in developing the manufacturing process, while 
paying less attention to the environmental consequences of these decisions. The University 
of California at Berkeley is dedicated to eliminating this disparity through an associa- 
tion promoting environmentally-conscious planning, product design and manufactur- 
ing. The Consortium of Green Design and Manufacturing (CGDM) Web site provides 
project research focusing on waste, energy, disassembly, recycling, and disposal, as well 
as policy and regulations. CGDM is a commendable site deserving a visit from every 
designer and manufacturer dedicated to a healthy planet. 


BUILDING BLOCKS 
One of the only architecture Web sites to feature media 3D animations audio clips, and 
video documentaries in Design Architecture. This site is full of valuable resources as well 
as revolving exhibits from renowned architects. The current exhibit includes a residence 
designed by the recipient of the 1995 AIA honor award for interiors, Carlos Zapata, com- 
plete with interviews and location footage. You will also find other architecture links 
from neoclassical buildings of Atlanta and the design of energy efficient housing, to mod- 


eling and animation software resources. 
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DESIGNING FOR COMFORT 


These days, designing an ergonomically comfortable car is crucial. Drivers demand that 
everything be within reach -- the stereo, wiperblades, door locks, air conditioner but- 
ton, even the glove box. The ErgoWeb site is all about ergonomic design. Sponsored 
by the American Automobile Manufacturer's Association, it is a resource for ergonom- 
ic examination. Whether you're designing cars, toasters, or athletic shoes, ErgoWeb pro- 
vides you with the tools, case studies, standards, and guidelines to make your design 
work. The ErgoWeb toolbox has various checklists to measure ergonomic, metabolic, 
cumulative trauma, and material handling risks. Case studies discuss the impacts of head- 
lamp, windshield, and brake design. Ergo designers can also get information about con- 
ferences, periodicals, and reference books. 


INNOVATION, COLLABORATION, AND VALIDATION 
We would be remiss if we failed to mention design without manufacturing. The godfa- 
ther of all Web resources for manufacturers is the SiliconWorks web site. It has all of the 
resources you would expect -- industry news, publications, training, professional soci- 
eties, and a calendar of events -- and more. Scour the latest innovative technologies such 
as visual and global manufacturing, design simulation, and product design verification. 
For those serious about competitive manufacturing, Silicon Works should not be missed. 


Wendy Maurer lives in a small fishing cottage in the hills of Sausalito and writes primarily 
about the Internet and other sophisticated technologies. 


SOLUTIONS FOR ALL OCCASIONS 
OR WE WILL DESIGN ONE 


CALL OR FAX FOR A COPY OF OUR CATALOG 
- | SEE THESE PRODUCTS ON THE HOT MIX CD 
Series Vil 


2.0" Panel Mount Button Switch Modules 15*PanelMount. SILICON GRAPHICS aisosun-iem eciat H/p-Dec 


TRACKBALLS 


CALL 818 991 7835 EASTERN OFFICE 816 746 4949 OR FAX 818 991 4036 
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‘The body builder's image began as a 17 
ond scan. The body builder posed on 
m of Cyberware’s new WB4 
Scanner. The WB4 is 


demonstration. 


Bias 


your next 
body with 
the help of Cyberware’s 


hole Body scanner. 


anning in just 
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With ULTRATRAK’ You 
Can Have A Ball. 


@ S 


2 


And Watch 
Your Favorite 
Characters 
Dance. 


The ACADEMY AWARD® winning Polhemus technology* used in 
ULTRATRAK and ULTRATRAK 120, make these the ultimate motion 
capture systems—providing real-time data, updated at up to 120 times/sec., 
over a wide range, from a virtually unlimited number of receivers. 
ULTRATRAK is a complete motion tracking system. The single chassis 
contains a 486 controller, Ethernet or SCSI interface, and all electronics 
for up to 16 receivers (multiple systems may be networked to provide as 
many receivers as you need). The included keyboard and monitor allow 
total control with the easy to use GUI. 
Best of all, the ULTRATRAK system includes the LONG RANGER, 
our ingeniously designed transmitter housed in a lightweight acrylic ball. 
LONG RANGER provides you with an incredibly large working area— 
over 908 sq. ft. So you only need one transmitter to track all of those 
receivers. Combined with Polhemus’ integrated design, this results in less 
clutter in your studio and more space to perform. And with Polhemus’ 
patented electromagnetic technology, you never have to worry about POLE 
line-of-sight problems. EM US third dimension™ 
So join the party! Call 1-800-357-4777 today for all the details on these One Hercules Drive, PO. Box 560, Colchester, VT 05446 
revolutionary long range tracking systems. Voice: (802) 655-3159 FAX: (802) 655-1439 
*Polhemus received the 1994 TECHNICAL ACHIEVEMENT AWARD for the Polhemus 3 Space® Digitizing System, from the Academy of Motion Picture Arts and Sciences. 


ACADEMY AWARD? is the registered trademark and service mark of the Academy of Motion Picture Arts and Sciences. 
The MOXY character name and likeness are Trade Marks and Service Marks of the Cartoon Network,Inc. ©1995 The Cartoon Network, All Rights Reserved 
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Rotation is one of the most confusing topics for beginners in 
3D computer graphics. It’s an intrinsically difficult subject, and 
there are many ways to approach it. 

Tis particularly difficult using the old GL™ graphics library, 
whose interface provided only for rotations about the coordi- 
nate axes. In OpenGL? rotations are specified about an arbitrary 
axis. 

To understand a 3D concept, it’s 
often easiest to thoroughly study the 
situation in 2D first. Operations such 
as scaling and translation trivially 
extend to 3D. 

Rotations are more difficult; in 
particular, rotations do not com- 
mute—rotation R, followed by rota- 
tion R, is usually different from 


The die on the left is rotated 90° about the x-axis, 
ielding the die in the middle. Then.a 90° rotation 
about the y-axis yields the die on the right. 


By Tom Davis 


then its rotation matrix is: 
Xi Vit 
X Y2 Ze |. 
X3 Ys Zs 
Matrices of this form are orthogonal; their inverse is their 
transpose. In other words, the matrix that rotates in the oppo- 
site direction, taking (x,,y;,2:) to (1,0,0), and so on, is: 
Xi X2 X3 
Yi Y2 Ys |- 
Lhd 
Using this fact, it’s easy to 
find the rotation that takes any 
oriented set of three mutually 
perpendicular vectors to any 
other three—transform the first 
set to the unit vectors, and then 


rotation R, followed by R,. Even the 
result of combining simple rotations can be quite unintuitive. 
Figure 1 illustrates a 90-degree rotation about the x axis followed 
by a 90-degree rotation about the y axis. The combination is a 
120-degree rotation about the axis x=y=z. Thank goodness we 
don’t live in a 4D Euclidean space or no one would ever figure 
it out. 

There's more than one way to think about rotation, and dif- 
ferent problems require different approaches. In this article we'll 
consider rotations about the origin described in terms of axis trans- 
formation, angle-axis, and quaternions. (To rotate about a point 
other than the origin, translate it to the origin, rotate, and trans- 
late back.) 


We'll use these definitions: 
Unit vector: vector having length 1. “Normalizing” is divid- 
ing a vector by its length, making a unit vector. 
Cross-product: a product of two 3D vectors giving another: 
(Xi, 1521)x(KasYasZ2) = (Y122-Z1Y2s21X2-Xi,Za5X:V2- VX). 

Dot product: a product of two vectors giving a scalar: 

(x, Y1521)-(,Yarz) = Mt ViY2tZZs- 


Pll use row vectors as in the old GL, since they can be print- 
ed more compactly. To convert to OpenGL column vectors, sim- 
ply transpose all the vectors and matrices, and reverse the order 
of multiplication. 

Axis Transformation 

Any rotation about the origin maps the x, y, and z axes to three 
mutually perpendicular unit vectors. The coordinates of these 
vectors form the rotation matrix. If a rotation maps: 

(1,0,0) to (x: yi z:) 

(0,1,0) to (x2 y2 z2) 

and (0,0,1) to (x ys 25), 
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transform the unit vectors to the 
other set. For example, the matrix representing the transformation 
taking: 
(x yi) to (XY, Z,) 
(x y2 Z2) to (X2 Y2 Z2) 
and (xs ys zs) to (X; Y Zs) 
is the following matrix product: 
XH x5] | XY: Z, 
yi y2 ys] |X Y2 Z|. 
% 22 Z | | Xs Ys Zs 
In fact, you only need to know where the x and y axes go 
— the z axis is the cross-product of the x and y axes. 
Angle-Axis 
Quite often, rotations are expressed as a rotation by an angle about 
some axis. 
In 2D, it’s simple; there’s only one axis, and a rotation by 
t is acheived by the following matrix multiplication: 
(x, y) | cos ¢ sin t| = (x cos t- ysin 4, x sin t+ y cos 2). 
-sin t cos t 
One can also think of points on the plane as complex num- 
bers, x+yi, where i is the imaginary V-1, so i? = -1, Multiplying 
x+yi by the complex number cos ¢ +i sin 4, gives x cos f-y sin t 
+(xsin t+ y cos 2) i, which shows that a complex multiplication 
is equivalent to the matrix multiplication above. 
The standard power series: 
= 14+x4+x/2! + 0/3) + x/4l +... 
sin(x) = x - °/3! + x°/5!-x7/7! +... 
cos(x) = 1 - x°/2! + x‘/4! - x°/6! +... 
are related. In fact, if we replace x with i t, and recall that i?=-1: 
@al+it-e/2!-iv/3t+ 4+... 
e=1- 2/214 c/4l-.. 
+ i(t- 2/3! + 0/5! - ...) 
e*=cost+isint. 
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So multiplication by e'* rotates a complex number by an angle t. 
LeeS=}° 0.1}: 
-10 

S is like i in that S* = -I (the identity matrix). Plugging the 
matrix tS into the equations for e’, sin(x), and cos(x), and replac- 
ing “1” by the identity matrix I, gives: 
eS = Icos t+ S sin ¢, or: 
eS =] costsint 

-sin t cos t 
the 2D matrix representing a rotation by the angle t. 

Now we'll look at 3D rotations about the (normalized) axis 
v = (x,y,z). 

If we were only interested in 3D rotation about the x-axis, 
we could simply add a row and column of zeroes to the matrix 
S above, giving: 

8 =|000 
001 
0-10 

And, as before, e* would be the standard 3D rotation matrix 
about the x-axis. If R is a matrix that rotates the x-axis to (x,y,z), 
then R'e®R represents an rotation by t about the axis (x,y,z). But 
RieSR = e'58), 

Using the axis transformation ideas from the first part of 
this article, one can find the matrix R that maps (x,y,z) to (1,0,0), 
that maps a unit vector perpendicular to it (I normalized (z-y,x- 
z,y-x)) to (0,1,0), and that maps their cross-product to (0,0,1). 
S=R'SR=|0zy 


zO0-x], 

yx0 
so the general 3x3 rotation matrix R is given by the formula e®. 
Let U =v'v = |x jxy2| = x xy xz 

y| xyy'yz|- 

Iz XZ yZ7 


To evaluate e*, it’s easy to multiply S by itself and verify that 
S = U-I, and S? = -S. Using these identities in the series for e*, 
cos(x), and sin(x), we obtain the following formula for the rota- 
tion matrix: 
e® = U+ (I-U) cost+Ssint. 

Quaternions 

Now we know how to construct a rotation matrix from angle 
and axis, But if rotations are stored in angle-axis form, then how 
can they be combined to find the resulting angle and axis? 

When 2D rotations are expressed using complex numbers, 
they're combined with multiplication. Quaternions let you do 
the same thing in 3D. 

Complex numbers are made by adding i = V-1 to the real 
numbers. To make the quaternions, augment the real numbers 
with three different imaginary numbers, i, j, and k, satisfying 
the relationship i? = j? = k¢ = ijk = -1. The most general quater- 
nion has the form a + bi + cj + dk, where a, b, c, and d are real 
numbers. Be careful with the order of multiplication; ij = -ji, for 
example. In fact, from the relation above, we can work out the 
quaternion multiplication table: 


ij = -ji = k, ki = -ik = j, and jk = -kj =i. 

i, j, and k behave exactly like the unit vectors along the x, y, and 
zaxes under the cross product. Here is a sample quaternion mul- 
tiplication: 

(2 + 3i+j)(1 +) +k) = 2(14j+k) + 3i(L4j+k) + j(14j+k) = 2 + 2 
+ 2k + 3i + 3ij + 3ik + j+jA2 + jk=2+2j+2k+ 3i+ 3k-3j+ 
j-l+i=1+4i+5k 

If the unit vector (x, y, z) is the axis of rotation, and t is the 
angle, then use the quaternion: 
cos #/2 + sin #/2 (xi + yj + zk) 
to represent the rotation. Combine two different rotations about 
the origin by multiplying the corresponding quaternions. For 
example, if R, is a rotation of 90 degrees about the x-axis and 
R, is a rotation of 90 degrees about the y-axis, the correspond- 
ing quaternions are: 

R:: cos(45°) + sin(45°) i 

R:: cos(45°) + sin(45°) j 

cos(45°) = sin(45°) = V2 /2, so 

R, R= .5(1+i+j+ ij) =.5+.5(i+j+k 
= cos(60°) + sin(60°) (i/V/3 + j/V3 + k/V3) 

The combination is a rotation of 120 degrees (120/2 = 60) 
about the axis x=y=z. See figure 1. 

William Rowan Hamilton introduced the quaternion 
notation using i,j, and k in 1843. Ifyou don't like the i,j,k-stuff, 
you can express the same thing in terms of 3D vectors, and mul- 
tiplication in terms of dot- and cross-products: A quaternion is 
a pair consisting of a scalar s (the real part of the quaternion) 
and a 3D vector v (the imaginary part): (s, v). If (s, v) and (t, 
u) are two quaternions, define the product to be: 

(s, v) (t, u) = (st-v-u, su + tv + Xu). 

If the unit vector v is the axis of rotation, and tis the rota- 
tion angle, then the corresponding quaternion is given by: 
q = (cos #/2, sin #/2-v). 

It is easy to check that this representation of the rotation 
quaternion is exactly equivalent to Hamilton's form above in terms 
of i, j, and k. 

It’s easy to check that inverse of the rotation quaternion q is: 
q' = (cos #/2, -sin #/2-v) since q q" = (1, 0). 

To rotate an arbitrary point p by the angle t about the axis 
y, the result is the imaginary part of: 

q' (0,p)q- 

A couple of nice references for rotation (especially quater- 
nions) can be found in: 

Shoemake, Ken, Animating Rotation with Quaternion 
Curves, SIGGRAPH Proceedings, 1985 pp. 245-252. 

Misner, C, Thorne, K, and Wheeler, J, Gravitation, W.H. 
Freeman and Company, San Francisco (1973). Chapter 41.%* 


Tom Davis (davis@asd.sgi.com) is a principal scientist at Silicon 
Graphics where he works as a graphics hacker and mathematician- 
gone-bad. He has worked on everything from GL™ and OpenGL® 
to the Showcase™ and Jot™ applications. 
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Architectural Walk-thru 


5 Mekton 
Coryphaeus Suite 


EasyScene™ 


e 
CORYPHAEUS 


Real-time Playback Real-Time 3D Visual Simulation Tools = Rea!-time Dynamic Behavior 


Expression™ Expression™ 


3D Modeling Interactive Instrumentation 


. 2 / »TM : 5 Realtime Module™ 
Designer’ s Workbench Terra Generation 


EasyT™ 


Coryphaeus Products Integrate to Create Powerful, Open Architecture, 
Real-Time Solutions for a Wide Array of Visual Simulation Challenges. 


Coryphaeus offers the visual simulation developer real-time solutions in: 


Applications = 3D Modeling 
Development m@ Texture 


@ Terrain Generation Model Dynamics 
= Instrumentation Real-time Playback 
Support a Tech = Product Updates — : 
Solutions Product Training -—s@_ Product Enhancements 
. 
5 


Open = Public Domain 
Architectur File Format 


Performer™ 
Juctivit 


OpenGL ANSI C/C++ 


VAR CORYPHAEUS 


pe http://www.coryphaeus.com/ 
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The MEGACALIBRATORe 


sce GUO Meas 
ENJOY PERFECTION! 


B.. THE DISPLAY AREA 


Equipped with the largest high 
resolution CRT available, multiple large 
windows can be displayed on a single 
29" (70 cm) screen, providing more 
than twice the viewing area and 
workspace of a standard 21" monitor. 


i... THE DEFINITION 


From corner to corner, a resolution of up 
to 2,000 x 1,600 non-interlaced pixels 
offers you the maximum of detail that 
technology can give on a single CRT 
screen today. With its horizontal 
frequency range of 30 to 96 kHz, the 
MeGaCALisraTor® is compatible with 
Indy, Indigo2, Onyx, POWER Onyx and 
all resolutions of the RealityEngine2, 
including HDTV formats. 


UNMATCHED COLOR ACCURACY 
Barco backs up its MEGACALIBRATOR® 
with a scientific method of rating color 
accuracy. Based upon the international 
IT8-xx standard and the CIE La*b* 
color spectrum, the DCRI test offers an 
objective reference in selecting a color 
display based on its real capabilities, 
specifically its accuracy in reproducing 
colors consistently on-screen. The MEGACALIBRATOR® 
Barco MeGaCatisraTor® earns the best 29" display offering more than 
rating for color accuracy of any twice the design space and 
monitor in the world. viewing area of a 21” display The incorporated Standard 21 
Model & Image courtesy: tisense®and a specially REFERENC| 
MEET THE SCREEN THAT MEETS Olivier Dannhauer  \ifeVelaped sofware guarantee CALIBRATOR 
SILICON PERFORMANCE Copyright: Wavefront uniform white, gray and displa 
color values over the total 
sereen surface. 


Barco Inc. 

1000, Cobb Place Boulevard 

Kennesaw GA 30144 USA 

Tel: (404) 590 79 00 Fax: (404) 590 88 36 


Barco nv/Information Displays 

Theodoor Sevenslaan 106 

8500 Kortrijk Belgium 

Tel: +32 56 23 32 11 Fax: +32 56 23 34 60 
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PARADIGM SIMULATION’S 
VEGAMARINE 


e begin this edition of Random 

Notes from the Field by going far out 

to sea. Well, this is only a simulation, 

brought to you by the folks at 
Paradigm Simulation Inc. in Dallas, Texas. 
Paradigm has announced the VegaMarine 
module for its Vega visual simulation 
software. Using VegaMarine and a Silicon 
Graphics workstation, you can easily cre- 
ate a lifelike maritime simulation. The pro- 
gram generates a real-time dynamic ocean 
surface, modeled as a textured 3D surface 
with user-definable wave heights and 
periods. Suppose you're trying to create a 
simulation to clean up an oil spill in an 
inlet. You can create ocean waves, floating 
buoys and booms, eddies, stern wakes, 
constant tension lines, and constant dis- 
tance lines, and even toss a crew member 
overboard. And, of course, you can do all 
of this using a point-and-click interface or 
a C API. Easier than coming about in a 
stiff wind in the middle of San Francisco 
Bay. Enzian Technology is currently using 
VegaMarine to upgrade training modules 
for the Navy's Surface War Officer's 
School in Newport, RI. For information, 
call (214) 960-2301. 


POLHEMUS’ INSIDETRACK 
VR TRACKER 


olhemus in Colchester, Vermont, 
stunned the virtual reality biz recent- 
ly when it slashed the price of its 
INSIDETRACK 6 Degree-of- 
Freedom VR tracker to $999 from $2,250. 
That makes INSIDETRACK the first 6 
DoF tracker to be priced under $1,000. 
INSIDETRACK is a 3D position/orien- 
tation sensing device that tells a comput- 
er which direction a VR user is looking and 


TRIS Universe/ NUMBER THIRTY-THREE 


which direction he or she is turning. 
INSIDETRACK’ sensor is mounted on 
a board that can be plugged into the ISA 
slot of any computer. For information, call 
(802) 655-3159. 


NEW VR SOFWARE RELEASES 
FROM DIVISION 


hile on the topic of things virtual, 
Division, Inc. in Chapel Hill, NC, 
just rolled out a couple of hot new 
software releases to speed up and sim- 
plify the development of sophisticated VR 
environments for professional applica- 
tions. The programs, dVS 3.0 run-time 
software and dVISE 3.0 authoring system, 
make it possible for mere mortals to cre- 
ate whizzy VR environments without 


knowing anything about programming. 
According to Division, dVS is the only VR 
run-time software that runs in parallel with 
user applications, allowing people to cre- 
ate virtual worlds faster and more easily. 
The program's device multiple server 
architecture provides device-independent 
servers for image generation, spatialized 
audio, collision detection, input/output 
device control, object motion constraints, 
and physical simulation. The new release 
adds multiuser networking, so several 


people on a LAN or WAN can work 
together in real time in a virtual environ- 
ment. Division devised dVISE 3.0 with a 
simpler icon-based GUI, 3D tools to 
allow people with a head-mounted display 
in a virtual environment to make changes 
from within the environment, and 30 pre- 
programmed event types that can trigger 
more than 70 built-in action functions. 
The program also offers keyframe ani- 
mation to let people create animated 
sequences that run along with selected 
events in the virtual environment. dVS 


starts at $2,000. The dVISE Virtual 
Design Environment costs $6,000 and the 
dVISE Programming Developers Toolkit 
costs $4,000. For information, call (919) 
968-7797. 


MERGER BETWEEN ADEPT 
AND SILMA 
dept Technology Inc. in San Jose, 
California, a maker of industrial 
controls, robots, and automation 
software, has merged with SILMA, 
Inc. in Cupertino, California SILMA 
makes automated manufacturing soft- 
ware that is used by automotive, consumer 
electronics, and aerospace companies. 
“Adept is committed to reducing the 
time and cost of implementing flexible 
automation technology,” said Brian 
Carlisle, Adepr’s president and co-founder. 
SILMA’s products simplify the planning 
and testing of automation equipment 
and increase manufacturing productivity. 
The combined companies will employ 
about 300 people with expected annual 
sales of about $62 million. 


~ SILICON GRAPHICS 
COLLABORATION WITH 
OXFORD/GLAXO 


ilicon Graphics will work with 
Oxford Medical Group PLC in 
Oxford, England to support Oxford's 
collaboration with Glaxo Wellcome 
PLC in London in developing molecular 
modeling software that will accelerate 
Glaxo’s drug development process. Silicon 
Graphics will loan workstations and 
peripherals to the Oxford/Glaxo effort, 
along with development software and 
maintenance services. Oxford and Glaxo 
are jointly developing custom drug-design 


63 


software that Glaxo will use in its drug 
development worldwide. The first stage of 
the project calls for the two to develop soft- 
ware for an integrated structural activity 
relationship (SAR) system. Subsequent 
projects may include the development of 
advanced visualization tools and additional 
SAR tools. 


NEW HANDBOOK AND 
SOFTWARE FROM EXTRON 


n the education front, Extron 

Electronics in Anaheim, California 

has released its new Handbook of 

Computer Interfacing Vol. IV, a guide 
to the most important elements of com- 
puter interfacing. Extron is also making 
available software that was used in the 
Projection Shoot Out at the most recent 
INFOCOMM, 95 show in Dallas. The 
Shoot-Out software runs a series of com- 
parison tests on large display screens. it 
costs $99, For information, call (800) 633- 
9876. 


dam 
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SPEED MESH SERVICE FROM 
ALGOR 


Igor Inc., (no relation to the vice pres- 
ident of the United States), 
Pittsburgh, Pennsylvania is offering 
a new time-saving service to convert 
CAD solid models to finite element mesh- 
es of eight-node hexahedra (“bricks”). 
Algor’s Speed Mesh service uses the com- 
pany’s Houdini automatic brick element 
mesh generator for the conversion. The 
company can convert CAD solid model 


files from a variety of CAD systems and 
generate models for all commonly used 
finite element analysts (FEA) software 
products. “Most engineers today build 
their models with CAD solid modelers and 
then must convert the models for finite ele- 
ment analysis,” said Michael Bussler, 
Algor’s president. “Outsourcing finite- 
element model building speeds up the 
process, allowing engineers to focus their 
efforts on engineering issues.” 


INDUSTRIAL 
PHOTOGRAMMETRY 
SOFTWARE PACKAGE FROM 
VEXCEL 


excel Corporation of Boulder, 

Colorado has announced the release 

of FotoG-FMS, an advanced indus- 

trial photogrammetry application. 
The software product allows users to pro- 
duce accurate 3D models of congested 
plant environments or obtain precise 3D 
coordinates at critical plant locations by 
taking photographs of the facility and then. 
processing them using the software. The 
software does not require extensive pho- 
togrammetric expertise or specialized 
equipment to operate. FotoG-FMS has 
been designed to be efficient in support 
of small revamp projects as well as large 
3D plant models. 

The Foto-G FMS software system 
runs in the MicroStation CAD environ- 
ment on Silicon Graphics workstations, 
other UNIX hardware, and Windows 
NT-based hardware. Using photogram- 
metry reduces the need for costly, time- 
consuming on-site visits by engineering 
and other technical personnel by limiting 
on-site activity to a brief photography ses- 
sion. Plant operation interruptions are 
reduced and efficiency and safety is 
increased by allowing the majority of the 
“as-built” process to be performed in an 
office environment. FotoG-FMS soft- 
ware allows independent engineering 
firms to benefit from the advantages of 
photogrammetry without relying on out- 
side organizations or investing in special 
hardware.For more information, call (303) 
444-0094. 
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CrystalEyes 2 


CrystalEyes 2 


Call for information today! 
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Now you can produce videos of 3) 
animations, (AD/CAM drawings and molecular models, 
Not to mention your cousins wedding, 


Okay, so you probably won't be doing wedding videos on 


your Silicon Graphics® workstation. But whether you're a 
games developer, design engineer or rocket scientist, Avid's 


Media Suite” Pro gives you the power to create memorable 


presentations combining video, audio and text with animation 
and graphics. Media Suite Pro for the Indigo* family. It's just 
what you'd expect from the leader in digital video ”y) 
solutions. To find out more, call (800) 949-AVID. 
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SIMULATION 
AND TRAINING 
SYSTEMS 


4-Way 
SPLITTER 


enables a workstation to emulate a 4-channel simulator 
by splitting and directing each quadrant to a separate 
display. 


4Bb 3 
Ge SPECTRUM’... 
a visual communications company™ 


950 MarINA VILLAGE Parkway, ALAMEDA, CA 94501 
TEL: (510) 814-7000 Fax: (510) 814-7026 
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and the creative experience of the artist using digital tools. The company expects to unveil its first products from this devel- 
opment initiative within a year. Alias/Wavefront, a Silicon Graphics subsidiary, also unveiled a new CAD visualization pack- = _- 

age, called Explore Vision, along with major releases of its flagship products, including Alias Animator 7.0, the entry-level 
solution for 3D animators; a new version of Alias Studio 7.0; the computer-aided industrial design program; AutoStudio 7.0 
and Alias Designer 7.0. 


, Wanna buy a computer? Silicon Graphics has launched a new tw 
and servers through Value-Added Resellers (VARs) and Value Added Dealers (VADs). To get this new distribution initiative 
| _ off the ground (not that we're stretching the "launch" metaphor), Silicon Graphics has established a Master Reseller rela- _ 
tionship with Access Graphics Inc., a leading distributor of UNIX-based client/server solutions to resellers. The two com- 
panies also lifted off pr d al IT e inced s¢ d r l G 


_— Awards and Accolades: Kudos for Kurt Akeley, Silicon Graphics co-founder and chief engineer, Akeley was this year's recip- 
ient of the prestigious SIGGRAPH Achievement Award. The Association of Computing Machinery's Special Interest Group 
on Graphics recognized Akeley for his leadership in educating graphics professionals over the last 13 years. Akeley led the 
development of RealityEngine and RealityEngine® for the Onyx and POWER Onyx supercomputers. He also led the devel- 
| opment of OpenGL and has authored numerous papers on graphics computing. Congrats Kurt. 


Graphics has emerged as the leading provider of supercomputing solutions among the top 800 supercomputing sites, 
ding to a survey conducted by the University of Mannheim in Germany. Since Mannheim's list was first published in 
1993, Silicon Graphics presence in the top supercomputing sites has grown from zero to 128. Not bad...Silicon Graphics’ 


OpenGL, the coolest graphics API for 2D and 3D, has won a couple of new converts. Hewlett-Packard Co., the nation's sec- 
ond largest computer company, and SunSoft Inc., the operating system subsidiary of Sun Microsystems Inc., have both licensed 


rnational broadcasting Convention in Amsterdam, several leading video management, storage, and integration com- 
announced their support for the Silicon Graphics CHALLENGE line of media servers. That means a whole slew of 
hed hot new products are now and will soon be available for the CHALLENGE. The supporting companies include Viewgraphics, 


National Data Lab-: Silicon Graphics is 
teaming up with he National Center for 
Supercomputing Applications (NCSA) to 
set up a new National Data Laboratory. 
You may remember the folks at NCSA. 
They're the ones who produced the orig- 
inal Mosaic browser and almost single 
handedly launched the World Wide Web. 
The National Data Lab has nothing to do 
with Data the android that so many of us 
know and love from Star Trek the Next 
Generation. Housed at the NCSA head- 
quarters at the University of Illinois the 
lab will develop and implement high-per- 
formance commercial computing appli- 
cations. Up to now, NCSA has focused on 
virtual reality and data visualization for 
scientific data visualization. This new col- 
Jaboration will carry them into commer- 
cial applications for parallel processing, 
high-performance databases and 
advanced data mining. That’s a pretty hot 
area these days. The Gartner Group esti- 
mates that the commercial parallel com- 
puting market is growing at about 70 
percent a year and it’s expected to hit $5.3 
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billion by the end of 1998. The lab will develop intelligent algorithms to recognize and analyze patterns in commercial databases. 
This has some cool applications. It can help in the development of neural networks that mimic the human brain (though it’s prob- 
ably not as sophisticated as Data’s positronic network of subdermal processors), and genetic algorithms that mimic the process 
of natural evolution. The lab will use network of Silicon Graphics high-end Onyx deskside supercomputers and CHALLENGE servers, 
connected to NCSA’s hot 64-processor POWER CHALLENGEARRAY supercomputer. 


MindShare: Silicon Graphics has taken another step to transform the way people share information on the Web. The company 
introduced MindShare OutBox, the first drag-and-drop desktop Web publishing tool for heterogeneous workgroup collaboration. 
Using OutBox, integrated with Silicon Graphics’ WebMagic HTML editor and collaborative communication software, Indy and Indigo* 
users can quickly and easily generate Web pages that are hyper-linked to any data type easily accessed by PCs, Macintoshes or 
other Unix systems. Corporate users can then retrieve the information by using any industry standard Web browser. “Companies 
throughout the world have realized the vast potential of the World Wide Web as a powerful vehicle to tighten the communication 
gap between themselves and their customers,” said Tom Furlong, vice president and general manager of Silicon Graphics’ Digital 
Media Systems division. “With tools like MindShare OutBox, these companies can now use the Web to serve as a dynamic com- 
munications and collaboration medium within their own organizations” 


The Wait is Over: Silicon Graphics has begun volume shipments of the much anticipated Indigo* IMPACT workstations aswel 
as new workstations and servers based on the 250MHz Mips 4400 processor (wicked fast computers). You should remember 
the Indigo® IMPACT. Introduced in July, it is the only desktop graphics platform with both the world’s fastest 3D graphics and 
fastest imaging performance (zoom!). Indigo® IMPACT boasts three times the 3D performance and as much as 100 times the 
complex visualization power as the Indigo* Extreme, which had been the world’s fastest desktop workstation. Silicon Graphics 
is also shipping upgrades of the Indigo® workstations, Onyx graphics supercomputers and CHALLENGE servers with the 280 
MHz Mips 4400 CPU. The CHALLENGE and-Onyx systems with 4MB of secondary cache reach performance levels as high as 
180.2 for SPECint and 177.5 for SPECfp. 


Smart Choices: Europort-2, the European group of 32 consortia that’s working to prove the performance and competitive advan- 
tages of parallel processing, has selected Silicon Graphics’ POWER CHALLENGEARRAY multiprocessor supercomputer as an offi- 
cial parallel processing architecture. The 

consortia plans to port 38 large third-party 

and in-house serial codes to SMP and 

array architectures. Under the agreement, 

Europort-2 will use the 64-processor 

POWER CHALLENGEARRAY system at 

Silicon Graphics European Supercomputing 

Technology Center in Cortaillod, 

Switzerland to demonstrate the perfor- 

mance of parallelized applications in com- 

putational chemistry. 


EdgeMark Systems: Silicon Graphics has. 
selected EdgeMark systems, Inc. of 
Gaithersburg, Maryland, as the exclusive. 
GSA schedule holder for its desktop com- 
puter products. Expecting to hire as many: 
as 40 additions] sales and technical pro- 
fessionals, EdgeMark, formerly Alpha 
Network Technologies, plans to relocate to 
Silver Spring, Maryland, in order to acco- 
modate the new growth. 


Unfortunately, I can't remember how 
Winchell used to end his broadcasts, or I'd 
use it here to sign off. But I'll end with the 
words of another broadcast pioneer: "And 
that's the way it is." 
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MARKETPLACE 


A STORAGE MANAGEMENT A 


High 


> 


Cost / MB, File Frequency of use 


= 


<— Capacity Per Unit of Media = Low 


MESA Benefits Include: 
Turnkey RAID, Optical and Tape Storage Solutions 
Heterogeneous Platform and Operating System Support 
Enterprise Storage Management for Client/Server Networks 
Automated Hierarchical File Migration 
NFS Network Direct Storage Servers 20GB-1.3TB 
Caching RAID 0,1,3,5 Arrays -100% Fault Tolerant 
Low Prices-Proven Products-Large Selection-Quality Support 


MESA _ Need More information? Call Today... 
— eekeee Mesa Integrated Systems, Inc. 
ystems, Inc. California Corporate Office 
8-5 PST / Tel: (800) 487-7911 or (916) 774-7111 
Fax 916-774-7112 
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The Ultimate 3D Digitizer 


a 


MicroScribe 3D 


Complete 
Package 


£2395 


Features: 

High Accuracy: 0.02” 

Huge Work Volume: 50” Sphere 
Counterbalanced: Comfortable feel 
Graphite Structure: Rugged and lightweight 
Serial Interface: PC, Macintosh, SGI, and others 

Software Support: works with most 3D graphics packages 


Immersion Corporation 
(408) 467-1900 Fax (408) 467-1901 ae 
ems; immersion@starconn.com accepted 
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AudioReal ty 


= + \y 


truly 
three-dimensional, 
interactive 
listening fUol0 


experience. ka 


REALITY 
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SOFTNET 


SoftNet Utilities and SoftNet NFS 
NetWare Server Emulation for UNIX systems 
and NFS Services for Novell file Servers 


NetWare 2.2/3.11/3.12 server emulation 
PC's can "attach" and "map" to UNIX directories 
Workstations can NFS mount NetWare servers 
Bi-directional UNIX/NetWare printer sharing 
Also includes |PX-based DOS terminal emulation 
No UNIX kernel reconfig. or disk partitioning 
FAST; Easy to install/administer; All /PX-based 
LAN Magazine 1994 
Connectivity Product of the Year 
Silicon Graphics, HP 9000, Sun SPARC, SCO, 
Sun Solaris for x86, UNIXware, DEC Alpha 


PUZZLE 
SYSTEMS 


PH: (408) 779-9909 
FAX (408) 779-5058 
email: info@puzzle.com 


Itruns with 
NetWare 
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Go Ahead, Make a Scene 


OpenGVS: 


the premier cross-platform 
visual simulation solution 


Develop graphic applications in hours 
instead of months. Introducing Geminis 
OpenGVS" -- the new standard in portable, 
real-time 3D graphics. The OpenGVS 
application program interface and libraries 
can help you quickly develop real-time 3D 
graphics on a wide variety of platforms. 
From SGl's to PC's...you're flying with 
OpenGvs! 


Call 


800-827-1980 
714-727-1980 

fax 714-727-3066 
email: info@gemtech.com 


OpenGVS - serious software for serious applications. 
EE 


GEMINI TECHNOLOGY CORPORATION 
(C) 1995 Gemini Technology Corporation (GTC). OpenGVS is a trademark of GTC. 
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Affordable 
Fault 
Tolerant 

2 Solutions 
for Mission 
Critical SGI 
Applications 


and 


Networks. 


THE LEADING EDGE ON HIGH AVAILABILITY 


H.A. Technical Solutions, Inc. provides a cost-effective, reliable and 
efficient mission-critical information system which achieves 99.99% 
up-time. H.A. implements multiple active servers for your RDBMS 
applications offering you the leading edge on High Availability. 


@ FLEXIBLE & RELIABLE 

# AUTOMATIC RECONNECT 
 GDT - DIALING TOOL 
PRODUCT SUPPORT 


TECHNICAL 


SOLUTIONS, LLC. 


OPEN SYSTEM SOLUTION 
@ FAILSAFE ARCHITECTURE 
@ USER FRIENDLY 

@ APL INTERFACE 


Severe Failure Can be 
Just a Heartbeat Away 


2500 Minnesota World Trade Center # 30 East Seventh Street * St. Paul, Minnesota 55101-4901 
TEL (612) 221-1661 » FAX (612) 221-1699 + 800-577-0981 
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VISIONARY SOLUTIONS 


ANIMATION CONTROL & SCAN CONVERSION 


DEFINING 


R GRAPHICS & BROADCAST VIDEO 


aa \ A.S. Group Inc. 
ww 
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MultiGen 

NAG .... 
NuVision Technology . .64 
Paradigm Simulation . . .47 
Parity 20 
PC VIDEO Conversion 46 
Peripheral Solutions . 
Pinnacle . . 
Polhemus 
Portable Graphics 
Puzzle Systems . 
Qualix Group . zl 


Rorke Data .......+. 
Silicon Studio . 

Vangard .... 
VAS Group . 
Virtual Research 


Xinet 


SILICOH GRAPHICS, 


HC. EDUCATION CENTER COURSE CALENDAR 


November Through December 1995 LOCATION” 

4D SERIES COURSES WEC EEC SEC DEC BEC LAEC 
— 

Introduction to IRIX Nov 27 Dec 11 Dec 4 Nov 27 Nov 27 N/A 

4.5 days Dec 18 

Open GL Programming 1 Dec 11 N/A N/A Nov 13 N/A N/A 

4.5 days 

Open GL Programming 2 Nov 27 N/A N/A Dec 18 N/A N/A 

4,5 days 

TRIX IM Programming N/A Nov 6 N/A N/A N/A N/A 

4.0 days 

Real Time Programming Dec 11 N/A Nov6 N/A N/A N/A 

4.5 days 

Parallel Programming Oct 23 Aug 21 Sep 18 N/A N/A N/A 

4,5 days 

ONYX Maintenance Nov 27 Nov 27 N/A Dec 4 N/A N/A 

10.0 days Dec 11 

| 

Digital Media Programming Dec 4 N/A N/A N/A N/A N/A 
se days 

IRIS Performer Nov 13 N/A N/A NIA N/A N/A 

4.5 days 

System Administration 5.X Nov 6 Nov 27 Dec 11 Nov6 Nov 13 Nov 27 

4.5 days Nov 13 Dec 18 Dec 4 

zal 
Network Administration 1 Nov 13 Nov 13 N/A N/A Nov 6 N/A 
4.5 days Nov 27 Dec 4 Dec 11 
Dec 11 
ieee ES 

Advanced System Nov6 Nov 13 Nov 27 Nov 13 NIA Nov6 

Administration 5.X Dec 4 Dec 11 

4.5 days 

Open Inventor Nov 13 N/A N/A N/A N/A N/A 

5 days 

ImageVision Library Nov 13 N/A NIA N/A N/A N/A 

2.0 days 

KEY: LAEC-Los Angeles Education Center, L.A., CA. 


WEC--Western Education Center, Mountain View, CA. 
EEC-Eastern Education Center, SGI Federal, Silver Springs, MD. 
SEC--Southern Education Center, Dallas, TX. 
DEC—Detroit Education Center, Detroit, MI. 
BEC-—Boston Education Center, Boston, MA. 
*The SGI Education Center reserves the right to cancel classes due to insufficient enrollment. 


To register or obtain more information, call 800-800-4SGI. Additional information about training and 
education is also available on the World Wide Web at http://www.sgi.com and http://www.studio.sgi.com 
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TRIS Universe/ NUMBER THIRTY-THREE 


GBA-Scanin i PixelPrint” 


CANON Bubble Jet A1 
Output 24 in,x33 ft. (paper 
roll) 12x17, 9.5x14, 9x11 in. 


CANON CLC-550/350 
Output 8.5x11, 8.5x14, 
41x17 in. paper, 8.5x1 in. 


transparencies at 400 dpi. 
256 gradations per color, 
text in black. 


FUJIX HC-1000 CAMERA 
High-definition digitizing 
camera. 1280x960 pixels. 
Real time viewing for color, 
focus adjustments. 
Synchronized flash. 


SHARP JX-610S/325, 

JX-7000 Color Printer 

One pass scans, Reflective art, 
transp., pos/neg, color, grayscale. 
11x17 in., 600 dpi (JX-610S); 
8.5x11 in,, 300/600 dpi (JX-325). 
Download, edit LUTs. 


(cut sheet) hardcopy at 
400 dpi. Color Look Up 
Tables (LUTS). 


KODAK DCS 200 

Digital camera with 1.54 million 
pixel res (4.5 MB RGB file), 

up to 50-image internal storage. 
Direct download thru SCSI port, 
Nikon SLR camera body. 


NIKON CoolScan, 
LS-3510AF Scanner, 
CP-3000 Color Printer 

Scan 35mm and 40x40mm film 
at 3185 dpi. Read pos/neg, 
color, monochrome. 8-bits per 
color (12-bits optional). 


; SONY LVR/LVS 5000A, 


LVR-3000N/4000P, 

HI 8, Beta Cam 

Record 43,500 still frames (NTSC) or 24 
minutes of moving pictures on each side 
of “write once” disc. Quick random access, 
long life, high fidelity audio, genlock. 


© 1994 GBA. All rights reserved. All trademarks and registered trademarks are the property of their respective owners. 
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Look sharp with GBA’s 
user friendly Motif software for 
scanning, printing, recording 
and archiving your brilliant, 
full-color images. GBA-Scanin, 
PixelPrint, PixelPrint/Plus, 
PixelVision and ImageArchive 
use push button or command line 
controls and can be accessed 
from Photoshop or Alias Eclipse. 
Over eighteen popular file 
formats are supported — Silicon 
Graphics™, Pixar, Wavefront, 
Targa®, Alias, Tiff, CMYK, RGB, 
TiffG, Sun™, Sun8bit, PICT, 
Softimage™, GIF, Scitex, 


t/Plus™ PixelVision™ Image 


CANON CJ10 
Output 8.5x11, 8.5x5.5 in. 
Paper and transp. at 400 


FUJIX 
PICTROGRAPHY 3000 
Print letter size paper and 


IMPROVE YOUR IMAGE 
(Every one of them!) 


PostScript® and many more. 

With ImageArchive, directly 
access your input device or 
printer — just click on an icon 
to set up the parameters. 
Also, display image/movie 
icons, and/or operator 
searching, loop images 
through a video frame buffer, 
unlimited fields of data search 
information, tag images, 
incorporate PostScript images, 
modify your data base, utilize 
image enhancement features 
and printout all icons. 

Look sharp today! 


oam00e" 


FUJIX DIGITAL 
Still Camera System 
Autofocus with record/playback 


dpi. 256 gradations per 
color, text in black. 
Download, edit LUTs. 


KODAK XL7700/XLT7720 
Print 8.5x11 in. and 11 in. sq. 
hard copy/transp. at 203 dpi. 
Dye thermal sublimation. 256 
gradations of CMY, 16.7 million 
colors. Download, edit LUTs. 


Magneto-Optical Disk 
Write/erase/rewrite to 


4GB (1-sided), 8GB (2-sided) 
12" disk. High speed data 
transfer and access. 

10-year data reliability. 


transp. at 400 dpi. Silver halide 
photo process. 256 gradations 
of CMY, 16.7 million colors. 
Download, edit LUTs. 


KODAK RFS 2035 

Film scanner with high speed 
3Kx2K resolution, up to 2000 
dpi. Scan positive, negative, 
color, b/w, 10 or 12 bits/color 
input, over 16.7 million colors. 


JVC SP2200 
Output A3 and A4 paper 
prints, A4 transparencies, 
‘at 300 dpi. 16.7 million 
colors. 256 gradations of 
CMY. Download, edit LUTs. 


PIONEER VDR-V1000 


functions. NTSC color, or 

RGB conversion. Image data 
compression (3 modes) up to 
21 frames into memory card. 


KODAK CD JUKEBOX 

Handles 100 photo or audio CDs. 
Retrieve images from different 
file formats, movies, audio files. 
‘Access images from Kodak 
Photo CD, aiff (audio files). 


SONY UP-D7000 

Print continuous tone 8.5x11 
in. paper and transparencies 
at 163 dpi. Dye thermal sub- 
limation, 16.7 million colors. 
256 gradations of CMY. 


Rewritable videodisc recorder 
with overwritable and non-linear 
access, 57,600 frames, dual-head 
optical system, analog time 
compression, separate PCM 
tracks, video/audio insertion. 
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